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4 — RADIO ACTIVITY MEASUREMENTS (Applications, see Sections 6 to 9) 


CHEMICAL ENGINEERING 


* ACCURACY - - Uniess otherwise stated, figures for accuracy given here a5 percent mean that the average are difficult to obtavn for many kinds of instruments. ina few ca 
expected emor wl! not be more than clus thet percentage of full instrument scale. Accwacy figues data should be understood that these figues ae 


Gevger-Muelier counter Metal cylinder with cential grounded electrode, filled with inert ges 4 
Such as argon. Window of aluminum alloy of suitable nonmetal admits radioactive particies or ‘ays. | 
With electrode charged to | 000! 200 each particle entering causes ionization, momentary a> 0 
t 


toni zation chamber Simiar to Geiger dul uses low voltage giving minute current proportiona to 
Sconti!\atvon counter. Radsation (alpha, deta, gamma and X-rays, and neutrons) strike phospho: 


Such as Zinc sulphide. give off light flashes detected and amplified by photomultiplier tube 


Atomic battery (Onmart Com.) Generates current direct trom gamma radiation, requiring onty 


one vacuwe tube for amplification. no high voltage source. Accuracy 2 to Used for dosimetrs, 


Scalers and pulse counters. Electronic amplifying and fegistering devices employing trigger 
Curcusts to recard on lights of mechanical counters, scaling down actual counts by factor of 7 
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Figs. 39-60 — Flow measuring devices including « 


5 - FLUID FLOW (Quantity and Rate Meters) 


[ nciple Range Accuracy* Applicetions and Remerks 

Highexpansion metal stp welded to lowempansion strip deflects on | -40 is Semple, rugged. relatively accwate for temperature 
fempertiuee ite shaft and powter xtra \arge deflection can de ind cahon interchangeable giass 

fy contact mahing therawstat Nas low-espansion struts 100 to Different: at ‘ess senerai temperature contro! using electric crcurt. Fast 
carrying contacts C in tupe Break-povnt regulated Dy temper ature set than 0.9°F feacton time, low differential, enclosed assembi y 
sorew Opens doses on less than Drange insulation | gives ant cipatory action. 

Fig (Burtong inst. Co.) Brmetalivc contact mahing thermostat has \owemansion Subzero to differen: | General temperature contro! using electric Dut 
fod in high expansion tube which moves arm to depress switch controlling circust L tal WPF Can de supplied with ait prot. Rugged construction, 
Set-pornt hanged dy A etch moves pivol point of arm Steady contro! readily set contr! pont. 

Fig ladustrial thermometers use vol umetn( expansion of mercury an orgamc ~38 t (Hg), lower | 1% uSed for industrial temperatures where a recor 
\rQued such alcohol nometched giass capillary Netrogen fil! can increase top for orgamcs Nigher for not needed. Case protects capillary, scale at 

Fig S ass | pressure type thermometer uses mercury oF organic 1m Ould to 1,000°F. with Gives uwtorm scale with equal accuracy af ail parts of 
Connected Dy Capi ary fo pressure spiral or Melia (like pressure gage! | emperature vanous fills. ‘scale. Uses smai! duld. Can de supplied with short span. 
changes at dDuld distort pressure element to indicate on scale Over about 25 ft of Capillary error compensation good tor 200 ft. o: more 
capillary ass | requires ambient sture Compensation Dy double Capi! system as General use for indicating, recording and controlling. 

Fig. 6, oF special wire in cap 

Fig. ba, - Class !! pressure type thermometer operates on vapor pressure of to 20°F Grves mgh speed, son uniform scale, permits 
wolatvie Ould. interface mus! be arth caprilary filed arth the top for about ft of capillary arthout compensation. 
(encapt for temperatures Delow ambrent when capillary wapor filed). Single fy! Mus! De calidrated for nead of Duld atove of below pres- 
type (Fig. Ga) may lose interface. Dowdle fil! type (Fig. 6, Bristol) has nomvolatiie sure clement. General use for indicating, recording and 
transmitting intertace remains in Dull af ai! times controlling 

Class pressure type thermometer has gas under pressure in capil ary-pres ~125 1,000°F eels Mas comparatively ‘ange bulb. Ammient errors smal! up to 
sure clement system spansion of gas distorts pressure eiement. giving uniform scale ft. capillary, thus needing no compensation. General 

use in indicating, recording, contro! 

Generai A\\ forms of resistance thermpmeters operate Dy measuring terms of temperature the of wheatstone bridge crcut, generally selt-balancing Dridge (see Section 25) 

| of an clement vanes temperature Weasuregent accomp! 

Fig Resistance thermometers are usually 4 co! of fine wire such as platinum 325 w 1,200°F Less than IS Used for temperature temperature difference and tew 

wchel eound on an insulating frame, ordinaniy protected. cance! out effect perature averaging. Quick response, smal! spans possibie. 
vanable ead resistance (ree wre lead system used. Cam de used for tghest precision. 

Therm stors Bel) Labs) These are conductors etch decrease in resi stance Potentially more accurate than thermocoupies of resist 
wrth ature Can de used for very nartow spans. thermometers, not yet fully developed. 

senera! | hermocoupies pyrometers) operate on the Seebeck effect When two voltmeter or a potentiometer caliDtated terms of temperature of the not junctron for a fised 
two of ar metals are jornted at the ends and the junctions marntained at dit of compensated cold junction temperature. For potentiometer corcurts see Fig. 8 and Section 24 
erent temperatures Current flows dye to of neat af hot junction. Voltage produced. Note potentiometer 1s a nui! system, balanciag 7 potent) a) aganns! a kaown potent) ai 
to difference of Not and junction femperatwes. 5 measured e:ther Dy 

Nobie-metal couples. Made of platinum and a Pt 10% Rh alloy or Rh alloy for Top temperature 2, Om Used for high temperatures and as 4 standard instrument 
highest temgeratures, Top temperature depends on wive gage. Ontinan!y requires protection. | for continuous use for calibrating other instruments, 

Aase meta couples. ‘hee types generally used ath protection in higher 200°F to temps. noted Generally about Give much mgher mi!livoltage than Pt couples, although 
lature anges ouper constantan, top temperatwe depending on mre ga 03% de Slightly lower accuracy. Used for same temperature range 

constantan, top temperature | 400°F (3) top temperature 2 pending span pressure type thermometers. a5 well as above and below 
2\¢ correctrons leagerature measured Dy Not junction depends on a constant electric character:stics if used). In the instrument variations are compensated by Dimetal or 
Did \emgeratwe wstomary to bring "Re cold junction to the instrument case by use niche! shunt acoss leads. 
of Compensating eads (Same metas Dase metal couple 1s used of metals arth similar 

Fig. 9 ~ Special termocoupies. These inciute the thermpprie (Fig 9. grow of thermo Used manly as radiation recervers in radiation pyro 
Coupres Sones) multiples voltage Dy number of couples and vacuum (Rermo@pie meters and used where speed of gh response 
protection afforded by sealing evacuated giass tube Needed 

F focus type Any radiating Diack gives off total that depends only 20°F. and No theoretical upper temperature |imt. Needs no contact 
on the temperature An actual body can be corrected for departure trom Diackindy condi object measured. Can measure temperatwe of moving 
trons. rath abon from a definite areas foqussed on a thermpcoupie. the indicated odyects. Records on mili voltmeter or potentiometer 
temper ature progortiona! fo the actual Recept of radiation can be made independent of Readily portable, since focussing not needed. 
without focussing Dy installing Couple at Dase of long tube contarning Comical 
and 

Fig Focussing types in principle to fixed-tocus type except that a and Gives extremely fast response, on fixed or moving 
mirror (Fig. 10) or lens (Fig for focussing radiation onto a thermopiie Hence objects. at temperatures above ange of nomad ation 
these types are used for permanent ations methods 

Sappeanng Miameat type & Northrup) Uses 1,000 5,000°F 5°F Manually operated instrument used for indicating 

ation than total (adh ation) determing intensity comparison arth a heated recording temperatwes. 

F etch desappears at comesponding temperature current measured in 

corms of Not odpect temperature ament wewed at 
Optcal wedge type. (Pyrometer frst. Co.) Similar to disappearing filament type except | 1,400 to 3, 00°F operated instrument used for indicating, 
that Larget \\umnated from cal/brated amp at standard cument ¢:sagpe: Specal. Nigh temperatures. Any nigh temperature use 

tensity vaned Dy abwrptron an optical wedge Wedge position hated as mere can De sighted. 

ature 


Degment on Diach paper cover temperature range trom 115 Pigment fuses, is absorbed by 
pape! changing to estmatabie shades of gray 

crayon (Temps) Fusible crayons each covering short ‘ange of temperature, 
Can be on hot objects to show temperate by fusing Color change paints are avalabie 
Some 
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(a) Volumetric Meters 


Principle 
Weighing discrete increments. Scaie-balanced tars automatically fills, cuts off at Moderate 
determined weight, records on counter, and discharges. Cycle repeats 
Piston meter. Piston driven by fluid pressure shuffles Dack and forth, reconiing number ip to 
of stromes in terms of volume passing. Variations include multiple pestons driving wobbie 
plate, double piston in two-part cylinder, reciprocating Deliows type used for gas. Piston 
motion operates poppet of surface-type vaives 
Metering pumps. Many types of positive displacement pumps can be used for metering of | ow to m 
‘iqueds when driven at constant spped. Includes prston-type proportioning pumps, pistorm 
type rayon Spinning pumps, gear pumps. 
Fig. 39. Loted rotor meter. Two lobed impellers in a close-fitting chamber rotate with | Jp to abo 


owt contact with chamber or each other by action of timing gears. Action simiar to a gear fh. 


pump, |:Quid of gas Carrying around outer ends of 

Fig. - Nutating dish meter. Corcutar disk in a sphervcal chamber Downded by cones 
1S Cut Dy 2 vertical partition near discharge point. Space above and Delow dish forms two 
separated chambers which progress from suction to discharge side as disk nutates under 
\rqued pressure. End of axrs rotates, drives 

Fig. 41 - Rotary vane meter. Eccentric drum cares radial vanes forced outward Dy 
springs agaist meter casing to form seated pockets. F!wd pressure rotates drum 

Fig. 42 — Rotating bucket meter. Curved vanes closed at ents to form buckets are 
rotated proportiona! to flow as incoming |iquid overbalances drum at right 

Fig. 43 - Liquid-seaied gas meter. Cylindrical casing more than halt ful! of water 
contains drum with tour vanes and gas iniet at center Gas enters upper compart: 
ments, forcing rotation a3 compartment seeks largest possible gas volume 

Cup feeders. Shaft carrying scoops, of whee! carrying cups, dips liquid from tank, 
elevates it and discharges to a trough. Del very ad) by rotation speed 


Moderate 


Fide rang 
large s 


Moderate 


Vanable Head Meters 


(b) Closed Channet 


(c) Open Channe! 


venera) Vanabie-head meters produce a differential pressure in the case of Cosed-channe 
meters, 01 an elevation of \evel Denind an obstruction in case of ogee-channe| meters. Results 


the first type are (Rerefore measured by various forms of differential pressure measwing dence 


Meters tabulated in this section are rate-of-flow meters. For totallized flow over a penod of 


tome they can de provided with iategrators or ther charts can be pianimetered. in meters without 
\ynear flow-scaie correction the integrator supplres the correction by means of a cam, adding emits 


to a counter at equa! time intervals in proportion to the exrsting flow rate A simple method of 


electrical integration used in the resistance manometer (Republic Flow Meters Co.) shown 


weirs ave called flumes. Flow rate vanes with head of quet water Defend the restriction, 
Compared with bottom heught at restriction. Type shown is Parshal! flume. Drscharge de- 
termned 


Fig. 44 Onfices. A constriction in a pipe flowing full gives a reproducible and 
some cases predictable pressure drop accoss the constriction for various rates of flow 
Commone st type 's the square-edged orifice in thin plate. Such orifices are usually com 
centric, Dut may be segmental or eccentric. Presswe connections can De made close fo 
the ontice Dut are usually at 2 port well upstream and at pont of maximum contraction for 
maximum differential and accurate predictabi|ity. Practycally ali differential measuring 
devices in Sectoon 2 efg are used. 

Fig. 45 Flow nozzle, venturi nozzle. First (see sketch) is streamed onfice, the 
second a ventur) tube see Delow) designed for installation inside pipe. As restrictions, 
they produce a pressure dp varying with flow (ate 

Fig. Flow tube (Foster). Streamlined restriction tube flanged for installation i 
pipe line has ports almost paralie! to pipe opening in Doth up and downstream siopes 
to prezometer rings used for presswe comections 

Fig. 47 - 
pe, > 20° entrance cone and 5 - 6° discharge cone tor maximum pressure recovery 
Presswe openings connect to prezometer rings at thwoat, entrance 

Fig. 48 Prtot tube. Measures difference Detween impact and static pressures in 
flowing in closed duct, which 1s proportional to velocity head, V 22g. Hence gives fluid 
velocity at a pownt. With velocity traverse. flow rate can de approximated Dy using average 
velocity across duct. Mus! be cal :Drated. 

Beirs. Any obstruction in an open channe| causes a Dacking up of flowing which 
vanes eith flow rate and can de calibrated i terms of head vs. flow rate. Several pre- 
dictabie forms of obstruction (weirs) have Deen developed inciuting the square and 
trapezo:dai notch which are Cul frow plate metal accorting to proportrons to give pre 
dictabie torpul as. 

Fig. 49 - Flames. Flow channels with gradual rather than sharp restrictions as in 


empirical formyia 


of Cal @rated spring moves in sieeve Contarming rectanguiar siots. Lift is dwectly 
proportiona! to flow rate. idea (Brown) uses helvcai row of Noles in spaced 
to mane plug dwectly proportiona! to flow 


plug rises apward force due to lust balances downward force of gravity 


vewn 


Meters for ompressibie fluds are sometomes automatically corrected for static presswe vane 


Ventur) tube. Streamiined differential producer with practically unity flow 


Very 


“In variable Nead meters the vestrictvon vemains constant and the pressure different:ai 
allowed to vary as flow (ate vanes. in variable area meters the differential 1s maintained consant 

and the flow area at the pornt of restriction :s allowed to wary in proportion to the flow rate 


50 Plug ported cylunder (Barley Meter Co.) Cylindncal plug loaded by a 


Fig. SI apered plug in orifice. With flow the smailer diameter of the plug. 


apered tube rotameter, free Dod. Thes is the earliest! type of rotameter using a top 
Dot «th ped fivtes in the bo! to rotation with aim of centering Dod 


toda. 
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Perkin Elmer Comp. © Photoswitch, inc. 


ats. ina few cases the figwes have been estimated from Dest installed and maatained may give considerably efter accuracy, while poorer results may de obtained i! the 


figures are rough and that well designed instruments, wel) reverse is true. 


inert ges Guction, which amplified and ted to pulse counting electronic cwrcurt. Counting can be speeded 

ies OF 'ayS. | with lower pulse strength by lower voltage - then called proportional counter. Detects aipha, beta 

tary am OF gamma ‘adiation. Used in monitors, X-ray diffraction level and thickness gages. 

oftrona to total radiation received. Used in Neaith monitoring thicaness gages. 

DRO Outpt ec Used tor general detection and measurement in 
nuclear |adoratorves 

ony monitors, level gages. 

‘ere’ 10. Integrates pulses over a period of time. Also pulse rate meters, used primarily for graphic re 

woof 2 Coding, of printed digital record Streeter-Amet 
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volumetric and rate-of-flow meters. 


| Range Accuracy* Applications and Remarks 
» | Moderate High. Used for batching and tor recording of output on sem- 
continuous basis. Temp. correction not needed 
er | ip to 1.500 pe 1% oF Detter de- Gives volumetric measwe of flow. in some types can 
pending on type. correct automatically for temperature variations. 
n Generally can handle wide range of viscosities. Mast 
Commonty used for |iquits (except fue! gas meters). 
of | ow to moderate. High. Depending on type can be used to provide accurate rate 
of delivery erther in drscrete increments oF in 
pulsationiess flow 
th | Jp to about 1,000,000 Variable, depend- | Used chiefly for gases, but can be weed for clean 
fh. ing on slip. liquids. Have low presswe drop. Slip icreases at 
flow rates, best used at higher rates. 
$ to 1000 gpa. 1% of Detter Commonly used for domestic water metering as wel! as 
industrial water metering and totallizing of imfustrial 
fluids. Often used for batching with automatic shut-off 
actuated by meter 
Moderate. oF defter Can be used for o gases. Has virtually no 
Clearance except at ends So Slip ts slight 
High. Used mainly to measure condensate flow suitable for 
othe: liquids. 
ide range from few cfm 0.9% of better. Used for metering tue! gas and for caliDrating other 
ft | © lange size. meters. Pressure drop as low as 0.) in w.c. 
Moderate. (Low to medium | Moderate to ng. Used where discontinuous feed is satisfactory, as in 
viscosities. feeding smai\ quantity of flotation reagents. 
channe see Section 2 etg) and in the second by level measuring devices (see Section 6). In neither case 
tesults in does flow vary directly with the quantity measured, so that correcting means are often applied to 
| device give linear flow scales, e.g., Figs. 32, 35, 36 and 172 
Prod of Fig. 172. Meught of the mercury determines number of resistance elements in series with the 
aithowt manometer output. Elements are arranged so that current output 1s durect!y progortiona! to flow 
dding writs tate. Hence an electrical power integrator similat to a watt-how meter can be used to integrate 
of the flow 


trons, or a static presswe pen records simuftaneous!y on the same chart, 


High but variable.) Orifice characteristics are wet! known and predictabie 
Orehoes are relatively cheap Dut have rather hgh 
permanent pressure loss. Accuracy depends on care in 
construction and instal |atron. 

tor 

he | Moderate sizes. Good. More expensive than plate orifices, Dut have lower 

permanent presse 

commercial High. Gives negligible permanent pressure joss. Shorter and 
easier to than most ventur-type differential 
producers. Twbulence has |ttle effect 

Gan Used mainly for large flow of water or process fluids. 
Grves smaiier permanent pressure than amy other 
differential producer. Handles suspended solids. 

wid | Uniimited flow range Sumple device, easily imptalied and capable of use 

very \arge ducts. Since its flow coefficient camot de 

predicted accurately, it must be calibrated 

1D | Very large. Faw. Gest Used mainly for measuring flows of water, sewage 

results need of wastes. Usually constructed on the job. 

calibration 

Langer than wews. Vanabie. mainty for measuring large flows of water, sewage 

wastes, constructed from pubirsted dimensions on the 

flerental 3 | Several methods are used, some of which are affected by variations in viscosity. The commonest 

CORB type is the rotameter which can De designed to De viscosity immune 

vate. 

to 4 in. os Sensitivity Used for and cleat liquids, especially for liquids of 
y relatively wscosity 
Sensitive to changes in viscosity. 
Gam ben Thes type now often superceded in favor of types with 
Queded 300s. ant bods imsensitive to viscosity 
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~ WEIGHT AND WEIGHT RATE OF FLOW 


Figs. 76-93 ~ Devices for measuring weight, weight rate of flow, thickness and speed. 


Principle 
Fig. 76 — Uneven-balance scale. Simplest form, the steelyard, shown in Fig. 76, 1 
lustrates principle of most weight-balanced infustrial scales. Unknown weight on a short 
moment arm is Dalanced by movable known poise (Or weights plus porse) on 2 long 
moment arm. industrial scales (e.g. Fig. 80) introduce additional levers between unknown 
and Deam which further increase ratio of unknown to poise 
ig. 77 - Pendulumbaianced scale. One of more pendulums balance increasing loads 
a8 they move from vertical (zero) to horizontal (maximum). Because load balanced varies 
a5 sine of displacement angle, cams are used to give linea scale graduation. Cam may be 
on pendulum of on pointer drive. Meta! tape transmits mation. 
Fig. 78 - Spring-balanced scale. Spring deflection within |imits 1s directly propor- 
tvona! to load, so deflectron can De used as a measure of weight supported. 


Hydraulic (spring) balanced scales. Force produced by load 1s detected by |iquid-filied 
Capsular element, transmitted to spring-loaded pressure-sensitive element where weight is 
indicated. Detecting and pressure-measus ing devices may be integral 

Tensiombaianced load cel! (strain gage) (Baldwin-Lima-Hamilton Corp.). See Sectrons 
3 and 2c, Fig. 29. Stam gages donded to calibrated tension element measwe load in terms 
of lengthening of eloment. Resistance change in strain gage 1s measwed by a bridge cir- 
Curt. Undonded strain gages may be used for smaiie loads. 

Fig. 79 Pneumatic force-balance scale (Fluid Controls Co.) Load balanced in two 
parts Dy two diaptwagms Upper tare diaphragm supported by adjustable au presswe 
balances tare weight lower weight diaphragm supported Dy variable aw pressure propor 
trona! to load above tare weight Constant presswe supply ait 1s lowered in Dieed valve 
to Dalance load exactly. presswe transmitted to indicator 


(a) Fixed Load Weighing 


Fig. Sem+-continuous teed-peit weigner (Richardson Scale Co.) Scale-baianced 
weigh Delt controls operation of a feed belt. Scale belt runs continuously Dut 1s fed 
intermittent !y with loads shorter than its ful! length so that a definite increment 1s 
weighed. Increments Come close togethe:, approximate continuous flow 

Scate-mounted feed tank (\iquids). Feed tank on scale ts filled to set poont, after which 
feed valve is closed. Tank discharges automatically, weight 1s registered and cycle 
repeats. Variation used for accwate weight rate of feed allows liquid to discharge only as 
fast as weight setting of scale decreases through action of motor-driven beam porse 
(Proportioneers inc.) 

Fig. 81 - Continuous conveyor scale. Scaie-balanced section of belt conveyor used to 
total ize continuous loads 1s made in many variations. Varrous forms of automatic weighers 
used inciuding spring-dalanced beams strain gage load celts and seit 
balancing scales. Totalizer integrates instantaneous foads with belt speed to take care 
of possible belt speed variations 

Fig. @ - 
others. Beta radiation trom a stront: um 90 source passes through moving wed of materia! 
to an \om zation chamber. Attenuation of signe! is a measure of the weight of material 
passing through the beam. Recorded as either weight or thickness. Variation is back 
Scattering type where sowce and ron chamber are on same side of material measured, 
reflected from a Dacking piate bemg measwed. 

Dielectric constant (Foxboro Co |. Moving wed of sheet materia! passes without com 
tact Detween condenser pistes which are part of a balanced bridge circuit. Weight of 
materia! Detween plates modifies capacity of the condenser and when calibrated for 
materia| handled, capacity variation Can be recorded as weight. 

Fig. 83 — Volumetric solids meter (Bailey Meter Co.) Spwal vane suspended in a duct 
Containing moving Soin materia! rotates without siip proportion to mation. 
register records revolutions in terms of volume or weight passing 


Moving Load Weighing 


Fig 84 - Scaie-balanced belt feeder (Schaffer Posdometer). Scale-balanced feed belt 
Contro!s setting of feed hopper gate to maintain constant weight on belt. 

Fig. 85 Balanced weigh belt, mechanical feeder (Omega Machine Short feed 
belt carried on a scale ts fed by a mechanically vibrated trough conveyor. Oscillation of 
trough, controlling feed rate, 1s governed by scale beam through rarsing of lowering of a 
fesi wedge between osci|iating shoe and shoe attached to trough. 

Balanced belt, \oss-im-weight contro! (Omega Machine Co.) Hopper carned on scale 
feeds by means of mechanical vibrator controlled by beam as in Fig 85. Beam 1s com 
unbalanced Dy a motor-dn ven porse at (ate of feed deswed 

Fig. 86 - Balanced belt, electric vibrating feeder (Syntron Co. others). eight of 
terial on short feed belt 1s controlled comtenuous!y Dy automatically adjusting the 
vibration amplitude of an electrically vibrated trough feeder 


(c) Mewgnt Feeders 


Beta ray gage. (See also Section 9 and Fig. 89). (Industrial Nucieonics Corp. 


Range Accuracy* 

To 400,000 'b. or more. About 0.1% of 
actual weight 
possible 

Same as beam scales Same as deaw 

‘since lever reduction ‘scales. 

can be used ahead of 

pendulum mechanism 

Generally used tor Can be as hugh 

moderate weights 0.05%. 

Used mainly tor 

moderate to large loads 

Up to 50,000 ib. per full scale 

Up to 40 tons. Sens. 2 02_/ton. 
High. 

Limited only by 

practical weight tank 

suze. 

Limited only by com son 

sizes 

Usual thicknesses of oF better. 

shee! materials. 

Usual thicknesses of Less than 1% of 

sheet actu! 

materials 

For spouts 10 in. diam. | to SRof actual 

larger material weight, 

Moderate ange 

Feed range adjust 1% of feed rate 

100 to | range. Max. 

Max. 4,000 ib. per 

Wide range. 


Applications and Remarks 

Mos! widely used weighing method for industria! use. 
manual and automatic types. on 
dial avarlable. Some types print weight automatically 


Commonly used Doth commercial and intustrial scales, 
especially where dial indication of weight 1s desired 
Available in recording and printing types. also with 
photoelectric cut-off 

Common!y used for smal! commercial scales, but 1s also 
used balance in automatic industrial scales 
automat c weight printers. 

Used in crane-hook scales and otter industrial 

app! 


weighs lames and hoppers. Made also in avtomat 
wpe haat Ge 


Nul| Lalance system gives |inear response with mot over 


Used where accuracy of other methods such as volumetric 
head-type flow awtering, of pump displacement, is 


Commonly wed on bulk materials where continuous 
record mmeded tor inventory Such scales 
Quick response to load variations Some subtract 
weight of material sticking to retun tel! 


Used for continupas measurement of weight per unit area 
(or thickness) of moving webs of sheet materials such as 
paper, rubber, plastics, coated fabrics, metals. Unaftect- 
ed Dy water, swtace finish, etc. 


Used for continuous weighing of moving webs of stwet 
materia! such as rubber, plastics, coated fabrics and 
water-(ree materiats 


Device used on spouts not ower 20° trom vertical Beng 
volumetric, it must be calibrated on maternal handied to 


conversion to weight flow 

Used for fending solids at constant rate to processes. 
Used on ali types of free-flowing solids for feeding 
and proportioning. 


Although cont nuous while the nopper Molds materia 
thes device mast be shut down tor refilling and resetting 
of porse Surtable tor tree-fiowing solids. 
Suitable for tree flowing solids Adjustable over wide 
vange 
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Figs. 13-38 - Pressure mecsur ing instruments for absolute and gage pressure and vocuum, and differential pressure. 


2 ~ PRESSURE (Absolute, Gage, Vacuum, Draft, Differential) 


Principle | Range Accwocy* Appl cations and Remarks 
Tre fundamenta\ instrument for measuring pressure Any pressure of atmos Roughly om Although less comvement than the anerond type, the Hg 
the stmosonere xt one end and filled mercury ina paromete: used for precise measurements and for 
vessel of me shove vessel level is The barometric presswe | ai (bration of other 
IPF 
| we tokes Mach Co modificat at low absolute pres | | to 5,000 micron aS primary standard for absolute presswes in 
| swe wpe ing Dy Cury as instrument rotates about a pivot throug? mcron mm.) range Requires trapping of conden 
| trom tel Mercur wesses measuing tute were fina! volume | sabies to avord error, Can be mechani zed, though usually 
| exoressed a5 initia! absolute pressum. manually operated 
ute presswe gage frist ngie evacuated to mn Hg | accuracy an be supplied spans as low as 0 to 6 am. Hg for 
a | vease transauts motion outside [rough del lows seal vacuum drying, steam condensers, vacuum 
werent Deotic processing 
Fu Del lows to 75 psa. of better ansidered accurate for presswes down to afoul 5 mm. 
alanced bellows. one be Mg. Uses sumilar to above 
Fig The f to 700 microns. (Some t asy to use Dut must be calibrated on type 
| = gases at reduced yressue heater filament 1s detected | to 1.000 microns measured. Extends measwemeni Deiow field of Dellows 
ny thermocouple measure gages and Hg nanometers. Fast response 
thermocouple gage except that Neated filament to 3,000 microns thermocouple gage. Uses simiar 
vag vacuum iow | to | micron oeessures mus! De pro 
e triament flow to plate pressure goes above | micron. 
ne Jasusted for gases decomposed by hot filament 
milat to hot me except that omZatvor to 10,000 arcrans faving no filament, there 1s no burn-out prodiem, sc 
active ace aipha vom sation gage Can be used for pressures ae! 
| above | meron. Unaffected by kind of gas 
Fig. 19 aftesian diver apsolute presswe contro! mu Greer) Deswed vacuwn Holds pressures trom % of set | desired absolute pressure or 
| y opening valve C momentarily to system Thereatte ses seat | om. to 100 | giass or metal. Readsly reset to other 
Ts tube of type measure pressure. draft or va About 0. t | accytate Dut limited by glass construction 
of atmosptere essuse tom nanometer Qued | Ne | 
| | Fig gage t tut has one inclined leg vs. large Better than 0.01 | gage ‘rafts and presswes where 
| tow ore to 10,000 psa. or gages we conventiona! Dourdan Simple 
ete cure | and usually accwate. Cam type (Helicon Gage 
«ease Mot ple | | Nas no back lash, can use woressed scale 
Fy ach age Adowt sed especially for low presswe and Graft such as | 
| | spring . n hoth indicators and recorders. 
Fig, 26 dellows tyoe gage cele ellows, (apsular and myltipie Vac. to aout 100 sto ls | and rugged, aidety used in magerate-resswe and 
ag which pressure Dalanced aganns! spring action of against | vacuum instruments, especially in recorders 
3 calibrated spring } 
|= t tricton, Compwabdle to slack Presswe is Vac. to depending Jsed mainly for study of presswe cycies as im the stear 
| batanced by ca ns engine indicator. Operates stylus, records. 
| | sage protect agains! Conditions. pressure gages are Vac. to 10,000 psi. or jsed fosive chem cal applications with diaphragm 
© | commoniy prowsded a flenibie to seal between pressufe source and metal resistant to use. Also for viscous liquids, of those 
Gage sete filled uch a5 Sometimes a bellows ant might set up in gage. Generally are cleanadle 
4 wet we used tha ag? 
5 | Force-baiance gage seat (Grist pressure fo a force | Any 20 be used af gage to protect agaus! corrosive. wis 
balance pee weat transmitter peesswe applied to gage Restriction in au ditty of radvoactive funds. of can transat readings 
supply and leas controtled by exactly duplicate pressure to 1,000 
Fig. 8 med werted bet! dips liquid which acts merely a5 a seal) Vac. to about in IS oF Detter Sed for \ow pressures and vacuums. can be made 
fa tre age oad ce Hamilton Corp mes smal resistance oF Detter Relatively new Becoming popular owmng to Neh 
plement. donde an ete under internal pressure Stretch increases | accu acy case of transmrssion to or 
resistance progertiona tha sual method assembles tow elements in a wteatsinne | potentromete: indicator of recorder, good iimearity and 
“ave amces me ane we cot, Otter resistances ae | fe produc if neg! Nysterrsis, response 
ate compe tsa calibeat | Unbonded types used. 
Fug, ~ ester of prston gage in atch test pressure in Dalanced Univmited | | Used as promary standard for calitrahon of gages. 
against known weight ahen applied to anown piston area. Pressuwe applied by secondary | 
seme. 
balance Bite | Adapted narrow-span measurements at relatively 
Noiding ne | pressures. Setsyn motor orovndes for reiatively 
coors’ ape pa Sector shed ait) vanabie-read differential presswe gages are Compensated for the square root relatron fo give a wwform scale 
| oro brated on uch devices have an inverse square foot scale, e.g | 
though anne! head prod 
ect except that fhe Avow 0.01 « a7 Semple and accywate Dut Dy giass construction 
manometer quid | and available column Nergnt mitec static pressure | 
| ually mercury. read by | flerentiats of 10 is Hos! Common nethod of measurement tor | 
ie Dearing torque tube or nagnet | om. te oF meters. Also tor differenti ai-oresswe level and density 
| tube tyoe except that range Not commoniy used t accurately | 
nnected Dy Neabie | About sec tor general rateot-fiow measurement Avonds wed 
cam and for pressuse-tignt shaft 
« | Fu Ring-halance manometer Simiar in principle to iting manometer Split | About 10 man sed tor general cate-ol-tlow wwasurement Avonts need 
| (ong leads rotates shout central anite edge Salanced Dv a weight at for pressure-tignt shaft 
the dottor 
} sting be gimoressue de!) Section except age wee of Dell gives ample power for operating 
| enclose applic atvon of ses. Bel! pos.tron proportvona! to difter: fecorting mechanism at very low differentials. 
| ertiai, comed outude by ight Dearing 
Floating double Teo \:quid-sealed be ahve aiance beam. presse | Very low range an De made very \ight for extremely low differentials 
is we under (he offer gives Deam tifferent) ai | ow (ates 
med bei! (Haviey Ledows be tore man. dit actual flow general ‘ate-of-f scate 
extracts square root of differentia ge tore we | terentia 
Dell arth formpd drspiacer ace inside and | to mas, 14 acta! flow ea) tor higher and owe) ‘ifteren 
gported te to rect fore f ow (ange 
des of age to iba yitable for very low differentials, e.g.. tow flow rates of 
wi Herent pases ited static pressure 
Fe. % Addvtvon of calvbeat Men to Max, sec for different:a) for low ahere uniformly divided 
ng Spring ew ver vue! awe root Now val scale 1s deswed 
Fg fitfevential gage. single tyge. Belioe cas to About mole, rugged. ‘ange easily changed requires no 
tee essue side, high ne otter Bellows extension measures . ferent) a Ter Cury, minum marntenance. General differential 
‘erode af mew pesswe we 
fe Wie bellows iifferentia cage Aart posed hel low lan to wax. 300 5% of ful nharmed Dy ower-ranging. Range easily adjusted. No 
t cating are filed pi ance! Dy wong ane nected topetter bv a ditt titterent mercury. pulsation. Torque tue for trans- 
grace An angemeet acts ae ng-Dalance tor nitting motion elnmenates possible leakage. 
| of ond tow of cox. by valve | 
one Nellows to offer ‘emperatwe compensation for \iqued expansion prownted Dy ating | 
mes inst. Co.) Noble thermogrie Nested by tow valent to differen Sens. equiv. t imple crcust design uses a.c. for heating Dut produces 
to grove measure of flow Oars not measure presswe and sc hats of 0.8 of 0.0000 for measureawat Dy mi live ter 
though se called and tated 4 
although se called and (ate at @. 
~ FORCE, TENSION )MPRESSION 
7 
iG ple Range Accuracy* Applications and Remarss 
ems in Se an De use mited | Detter nits require caliteation Dut Can De rugged and de- 
| ed devices of Sect | pendabie. indication can be transowtted over several | 
| ting | feet 
| ally shift | 
one Delance Systems as ect Moder ste force tte sefwl where 2 oul! syster arth witually no displace 
wessure ae ment of the measuring desired. Can transmit 
J after we | te xsonadly long 4 ces 
Stranms as. smal trai aper, tabric or plastic can be 
| ehongat as 0.00000! wondet to Dy cement, of load measuring 
cet by te an De measured unit orpor ating aire ady-Donied gages are awailadie 
| my for measuring weg, farce, deflection, motor ioad, et 
| | Force shout 4 id. for used than Domied type. easy method of 
| to about measuring small strains from oz. to 4 of for 
| 0.002 emverat npensated 
= | al canbe used | degending on unsupported 
| for constant Tol Dy mauntarning constant 
| 
| Dv vertical loop of mowing sheet maternal measures tens Readily adapted to automat) contro! Mwough contact or 
Part of ually CounteMalanced L plot dewices for synctwom sing rol! sgeeds 
— 


Causes Dab to seek equi! rum level proportional low rate @here presswe equals 
Jom ant force 

ig. 52 — Tapemd tube rotameter, center guide. Common type where position of bob is 
to De on an externa: scale Dy direct movement of pointer of Dy electrical trans- 
@rssion_ inductance bridge (Secton 75 c often wed for transmss.on. 

Fig S3 Tapered tue rotameter deaded tute Commonly used tor visual-reading 
rotameters. Tapered giass tube contaims three internal beads of constant internal 
the Dob taper Defween beads serving as variable area section. 

Fig. $4 — Metal tapered (ube rotameter, bypass type (Fischer & Porter Co.) By instal 
restriction in maim a Dypass flow whch is proportional to main flow can be 
measured with 4 much smaller rotameter than apeded for ful! flow Use of magnetic 
follower and pneumatic transmitter (see Section enables short metal tapered tube to 
be wed. 

Tapered tube in pepe fitting (Fischer & Porter Co.). Similar to center guided rotameters 
of Conventional type Dul uses a short metal tube which can be imstailed im a standard pipe 
tee Bod positron detected dy imductance bridge 


(e) Velocity and Current Meters 


Cap anemomete: Hollow Nemispheres mounted to form a whee! wake a simple 
sort of current meter. Aw current catches open side of cups. producing a rotation speed 
progortronal to aw velocity 

Vane type velocity meter (lilimors Testing Laboratories.) impact of moving aut of gas 
against vane moves it a Naw spring. Used in open ant, or with special jet tubes 
ducts or restricted locations 

Fig. SS - Current meters (Buriders-Providence) Twbine wheel in 2 ventur-shaped 
tube unstalied in pipe line rotates at ate proportiona! to flow rate, driving integrating 


counter 

Fog. 56 Shunt type current meter (Buriders-Provdence). Tube with segmental onfice 
and Dypass \oop instalied in flow Turbine whee! at entrance of shunt measwes {xed 
proportion of main flow, records Dy magnetic<drive Counter 

Fig. 5? - Electric current meter (Potter Aeronautical Corp.). Turbine whee! ® 
mounted between straightening vanes S in cyliaincal passage has core shaped to 
vertu like flow, causing end-thrust dalance to reduce friction. Rotor R conta:ms magnet 
Rotating field generates a.c. cov C for flow rate indication. 


(f) Other inferential 


Fig. 58 — Hot wire anemometer. Various types, type of Fig. 58 (Hastings inst. Co.) 
uses thermopilie heated by a.c. Cooling by flow, whwch 1s proportional to flow rate, 1s 
measwed as output of thermopile Dy 

Fig. 59 induced-voltage mete: (Witteimann Electronics Com. |. Liquid flowing 
thwough 2 non-magnetic tube in a magnetic freld induces 2 voltage in fluid that 1s propor 
tronal to flow rate and field intensity. Electrodes sealed in tube conduct output to ampir 
her and flow-+ate meter 

Fig. GO - Heat-addition flow meter. If known neat 1s added to unknown flow of fluid 
of known specific heal, temperatwe rise is inversely proportional to flow rate. Type 
shown (Cufler-Hammer) vanes electric current flow to heater for fixed temperature rise, 
wSing resistance thermometers in Dredge to reguiate Neat addition. Current flow propor 
tronal to fiud flow 
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Figs. 61-75 - Instruments and devices for meosu 


6 — LIQUID LEVEL 
| Principle 


sage glasses. Common leve! methad for visual observation, showing actual level. Many 
types for meh pressures, low temperatwe conditions, etc. Can use multiple over 


| lappeng gage glasses for nigh tank 
Fe Tank float and external imdycator. Many types used with level changes re- 
produced same size, magnified. of reduced compared with actual changes. Properly 


an indicate intertace Detween immscidie 
ve | Fig. 62 - Float controlied valve. With or without intervening pilot, float can open or 
jose of oufiet waive for mtr 
Fig. 63 Buoyancy desplacers. Bupyancy of displacer held at substantially fixed 
stron vanes with depth. Pnewmatic balance (see Section can be used to 
buoyant force in terms of level and operate contro! vaive 
Fa. @ -D hydrostatic, gage on tank. Knowing density of jiquid, ts Neight above 
2 presswe gage on tanh Can De inferred dwectly from gage reading 
| @. 65 fect hydrostatic, differentia! gage. Use of differential gage such as a 
nsates for presswe over iquid. Differential dwect!y proportional to 
| 2 
i aphragn. Au trapped system of gage. tube, del! and 
| yorostatic pressure Jwectly 
| flerentiai gage. to above except that a differential gage 
= and to tank vapor space 
| Au Dutbler system. Semiar to del! and diapheagm except that an flow 1s 
> maintaved through dip rather than to use trapped ai! 
| Fig. 68 - Altitude valves Control's man valve through water- 
| pressure pilot to admit water to elevated tank. Head in tank cs balanced by spring S on 
Head increase lowers pict waive V ses leak L. applies main line 
sage to top of prston ace area of P exposed above 1s larger than Delow, main vaive 


= 
3 

== 
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? ~ SOLIDS LEVEL 


actor Microphone output used to contro! feeder 


ose. if head decreases | opens, V closes and P opens 
Fg. ferentiai temperature method. Severai variations of hrs method we used 
n dover drums. A tube to steam and water spaces transters Neat to a smal 
Steam Dorler, Presswe so produced is measwe of main dovler level 
Weighing vessel. In a scalebalanced vessei neight of proportional to werght 
V aration of thes 1S to weigh of spring-Dalance a small vessel attached top and 
| Dovtom to maim vessei ttvough flexible leads. 
Fin 


Liquid conduction. Probes instailed at desired mgh and low levels. By 
conduction of electncity probe yperate valves, pumgs or signals. Can be used 
electrome amplification tot \ow-contuctivity |iquids. 

apacitance prove (F veiden inst. Co... Glass-covered probe for hgh, or high and low 
levels detects level or interface lieve! by capacitance changes, wing oscillator elec- 


rout 


tromc curcurt. Comfucting wmecessary 
Fig. sage automatic detection. Level in gage giass at contro! pomt can be 
Getected by confense: plates in an oscillator corcurt, of Dy reduction of light recerved by 


Bogue Electric). Electromcally vibrated transducer in vesse! deftom 
Sends ultrasonic wave upward. Wave refiected Dack trom suttace to transducer recom 


verted to an electric impulse. Round trip termed electromcaily 
re (ay or ted Gamma ray sowce in vessel gives 
off (advations detected Dy Geiger counter tube outside the tam. Geiger output decreases 


a5 level rises ant can De calibrated in terms of level. For wide range coverage several 
gamma sow ces are used at different levels. Geiger output is amptitred and converted to 
proportional to pulse rate. 


| 
| 


Uniim 


sider 


Union 


Uniim 


glass 


rinciple 
Fig. 73 Gamma ray 
either mtarning 
sei. Adsorption depends 


gage | United t nguneers\. One or mare sowces of gamma radiation 
vesse! give off (adiation detected Dy Geiger counter outside ves- 
density and length of path through solus so radiation received 


inversely to lieve tensity 

| 4 Flesvdie draphragm Bradrcator Co.). Flexible diaphragm in den wall moves if 
Contacted Dy solids thus operating switch. When level falls. s ong returns and 
to forme position 


Rotating paddie (Fuller Co.) Paddle P at deswed top level vs rotated by a 
motor VW mounted so that increased torque operates switch when solids level reaches 


Stepnens-Adamson Mtg Cc lone with upward 
direction trom vertical Dy soi 


S suspended from 
Gs makes contact 


onofiow Cor Paddie on horizontal arm extending into vesse! 
dalanced Dy prewmatic-Daiance transmitte:, Contact arth solids 
us! Recovery & Conveying Co.). Smal! weight « on 2 cable 1s lowered 
aly into Dy a cycle-controlied winch When if strikes solids a slack detector 
and reverses winch, leaving indicator S at corresponding position. Cycle then 
repeats so that indicated level 1s corrected each cycie 


vessel Knowing vessel diameter weighing wesse! and contents is most 
accu ate methad of determining level, where practical 

Norse control for grimting ml! level (Hardinge Co.) Microphone nea a ball, md or 
ates Sound level af material lieve! in mel! is optemur for 
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quals 

bis | in Gam, aon Used where visuai reading of float level is umpractica: 

opaque |\quads) of where trarsm@rssion required. 
ts use of Debs. 

Used for stability of bobs in visuai-read meters. Enadies 
me to De used without cente: guide 
=| Limited onty by size of Usuable over ade flow range. reati!y changed weded. 
nan ine fom Gon Sigh as high 

Dypass flow tanen. 

to 

eters | Lange. Permits use of varable area meters in much larger sizes 

1 pipe thar are practical with giass tapered tubes. 

- Used maunly for wind velocity rather than flow rate. 

Des ethaus! system design imstaiiation ant maintenance 

2 to 36 pipe size. 7% of actual Grves tow presswe drop. Used for |:quids only. Can 

flow. ‘stand high temporary overloads. Suptracts reverse flow 
instaiied as a umt 

ifice | | to 4 in. main pipe a Used for steam, gas or air only (no liquids) Easy to 

fixed | size. install. or change orifice for capacity change. Bagnetic 
Counter dive elvminates stuffing box 

V8 & im. pipe size. Elvmnation of end thrust to give accuracy. 
Mete: has |ittle pressure drop, good for high static 
pret wresswes 
to 6,000 a speed. | Used maimiy as a directional or nonmdirectiona! 
; velocity meter Dut can de enclosed (Section 2g) for use 

a5 2 flow mete; 
ing No pressure drop except straight |ine loss. Accuracy 
waftected by pressure, viscosity, density or character 
of flow Response |imear with flow rate. must de 
Sight !y conduct ing. 
we Theoretically Used in gas metering for \arge flows. Another type 

(Engethard) avariabie for metering. 

S/apoe 


Ts Se low $ 


Diaphragm 


es for measuring leve! of liquids ond solids 


Range 
Many | Limited by tank 


Aceuracy* z= Applications and Remarks 


0.07 m @here applicabie tts 1s the semplest and most direct 
over method for eve! measwement 
| Lemited only by tank 0.02 in | Commonest methad of indirect leve! indication, simple 
teladle introduces problems im presswe tanks, Dut can 
| be handled with various transmissions, e.g., Fig. 164 
nor Unlimited Vanable | Commonest methad of levei contro! 
1 High Systew now Deing used extensively where high-precision 
to contro! 1s needed. 
@ove | Limited only by tank to tanks not under pressure. 
eight 
Limited Dy avaiable About I% Suitable for tanks under pressure. With transmitting 
| manometer differentials. | manometers teve! indication can de transmitted long 
| | drstances. 
mt Lomited only Dy tank About 1% Suitable for tanks not under pressure where direct gage 
connection to tank 1s undesirable 
gage Lomited by avarlabie About 1% Suitable tor tanks under pressure. Can transmit levels 
manometer different: ais | rth transmfting manometer 
Lumited only by tank About Widely used with practically al! kinds of liquids, 
ne ight | ing corrosives, Requires about 3 cfh. avr. 
to 36 in. pipe size. Control's within Used to hold constant neads in elevated tanks. 
on 12m 
ive 
sed Used onty on vessels operated af mgh enough tem 
uetature to generate steam 
eight. | Limited dy practical com | High. Where practical thes rs the most accurate methad readily 
and siderations. available. Auaiiiary tank method has Deen used on pres- 
sure vessels 
Uni muted. High Used for contro! or signal icing. Cannot 
ec intermediate levels. 
Uniiemted. To Can drstingwsn between \iqud and foam. Glass coating 
manes probe proof agaist corresion 
ante Limited only Dy gage Suit adie for contro! or signalling in tanks equigped with 
Dv glass. 2 gage glass 
tom 1 part 1m 5,000 Several tanks may be switched automatically to same 
‘on electromc equoment 
gives Can be used where most ofner level methods be 
res banned for safety reasons. No opening 1s needed through 
"a vesse!. Can be used to contro! 
it 
— 
Range Accuracy* Applications and Remarks 
ation | About 2 ft of solids Used on solids Dens, flued and other cat cracaers. 
ves evel per source, de- - Requires no opening of connection vesse! wali 
rived | pending on density Krowing eight, can be used to Getermne density of 
flund: zed beds 
ves if | Unismted Ine wort can be used to detect of low level of 
D and solids. Two detect high and low, to operate signals of 
Conveyors. intermediate levels detected similarly 
va Univarted Can be used only for top level detection bul can operate 
signal or shut off conveyor 
from | Unlimited Can be used only tor top level detection Dut can operate 
Signal ot shut off conveyor 
Unlimited High Designed to measure level of ot catalyst at tempera 
plids tures to 1,000 1,) response 
wered | Any practical High. primarily tor continupus indication and recond- 
tector ing of level in Dens but can also be used for contro! 
n 
Lumited Dy practical com | High. Uncommon method by expense of weighing \arge 
Sederations. Denes Str am gage weighing may increase use 
Lomited only Dy | High. Work Deming accomplished Dy mul! 1s directly related to 
mill sizes. amount of sound produced. Method prevents over oF 
oper ator attention 


QP transmitter 
Cortro/ 
Dump valve t t 
psi. air 4 
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107 
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Flow vesse/ 


Figs. 94-108 Instruments for meesuring liquid and gas density and liquid vi ity. 


9 — THICKNESS AND DISPLACEMENT 


Principle Range Acewocy* Applications and Remarks 

Fig. 87 Caliper roll. Rol! nding on moving sheet material above fixed reference roi! | Usual thicknesses of Variable depending) Suitable for moving weds of sheet materials where 
shows thickhaess Dy distance from reference. Measurements multiplied various ways Such | sheet materials on construction. physical contact wil! aot be harmful. 
aS Mecham cally, by strann gage differential transforme: 

Preumatic jet. Moving sheet material passing over reference can be gaged by Usual thicknesses of 
backpresswe in a jet dwected at and close to, the surtace. Can De hooked into a pneumatic | sheet materials. contact with moving wet 1s sot 
force-balance system for amplification and tramsmessian of iatication 

Fig. 8B Ultrasonic resonance gage (Branson instruments | Ultrasonic wave trom a V/16 to 12 in. metal 3% oF better. Calibrated from known thickness of materia! to be 
crystal head on contact with tested materia! passes through material, reflects back to head. | thickness. measured. Can determine thickness of pipes, vessels, 
When round trip time equats vibratian frequency resonance aftarmed, Causing increase otc., where other surface is not variable. Used in 
in power. Frequency set by adjusting values of C and |. Pout of maximum energy che ching corrosion. 
adsorption determined from microammeter 

Gamma (ay back-scattering (United Engineers) Measurement head containing gamma 3% better. Calibrated agaast standard thicknesses. Used for 
sowce, Geiger counter tube and preamplifier, rests on surtace to De measured. Rays pene | vesse! chnesses. ond 
trating swtace praduce secondary ‘adiation which 1s ‘adiated Dack counter tube vessels. 

Quantity proportiona! to density and thickness. Geiger ouput 1s amplified, converted to 
¢.c. and measured on a mcroammeter in terms of thickness 

Fig. 89 Beta ray gage (General Electric Co., others). Principle same as described in | Usual thicknesses of 1 or Detter. | Used for contingnas thickness seasuwements on moving 
Section & where either absorption or back-scattering of Deta rays Dy moving web of sheet | sheet materials. weds of shee! materiais such as paper, rubber plastics, 
material shows evther thickaess of weight, depending on calibration Method shawn on coated fabrics, metals. Unaffected by water, surface 
Fig. 88 ts Dack-scattoring. Fig 82 shows absorption finishes, etc. 

X-tay back-scattering (North American Phellogs Co.). X-ray Deam set at 70° trom Usua! tin plate High. Used specifically for tin plate. 
face of mowing sheet of tin plate praduces secondary radiation trom stee! Dacking which 
1S Dack-scattered to Geiger tube. intensity of secondary radiation 1s a function of tin 
plate thickness. Duplicate units on both sides gage both surtaces. 

X-ray absorption (General Electnc Co.) X-ray dDeam projected through materia! to be Usual thickness of High. Used measuring moving sheets of metals. 
measwed partially absorbed. Decrease by adsorption measwed as Muckness. sheet aetals. 

Dielectric constant (Foxboro Co.). Same as dielectric constant weighing method Usual thecanesses of 1% oF Detter. Used for continuous thickness on moving 
described i Section &. Meter calibrated in thickness rather than weight. sheet materiais. weds of sheet materials such as /ubder plastics. 

10 — VELOCITY (Linear and Anguiar) 
Principle Range Accurocy* Applications and Remarks 
Avpspeed indicators. Include such dewices as Cup ant vane anemometers (Section Je) Various Used in meteorology, flight, ar conditroning and 
5 hot-wire anemometer (Section 3f) and prtot tube (Section 3b vent ation. 
= Conversion of linear to angular velocity. Speed of moving surtaces such moving wed or Used for measuring output of processes producing wed 
suttace of drum or rol! can be measured by Contact with a whee! of known corcumference materials 
and determination of whee! speed Dy a tachometer 

Fig. 90 - O.c. magneto tachometer. Smal! permanent magnet generator produces a 1 to 5,000 rpm Up to abow 18. Commonest industrial rotational speed device. F or 
voliage directly proportional to speed of rotation. Measured by volt mete: Speeds beyond its range can easily be geared. 

A_c. generator tachometer (Genera! Electric Co.). Singie-phase alternator driven at 0 to 4,000 Anowt Needs less maintenance than dc. tachoawters since 
speed to De measured pratuces trequency directly proportional to speed. 1s measured it has no commutator or brushes. 

Dy a rectifeer type a.c. voltmeter as a function of frequency 

Magnetic drag tachometer. Type used automobile speedometers. Rotating magnet 0 to 2,000 pm. Up to 10%. Lottie used industrially 
induces eddy currents in a Surrounding aluminum Cup, tending to drag cup @ith it in same 
Cup rotation, restramed by hairspring, proportiona! to speed 

= Fig 91 Centrifugal governor. Fiyballs, restrauned by 2 spring, compress spring by Top atout 40,000 mpm 1% oF better Used chvefiy for speed regulation rather than measure 
amount progortiona! to square of speed, thus giving nom linear scale ment, although indicating devices using centrifugal 
= force in other forms are not uncomman 
<= Fig. 92 - Velocity head meters. Small centrituga! pumps and Diowers deliver an output Can be hgh. Not much used industrially 
to a manometer or gage where velocity Nead 1s converted to static pressure Calibrated on 
terms of speed of the pump of Diower 

Fig. 93 Videating reed (Jas. G. Biddle Co.), Meter contains a set of consecutively to 100.000 0.9% of actual Capable of am asuting very high vidration frequencies 
tuned stee! reeds. When a vibrating machine gart contacts meter, any reed tuned to 1pm. frequency Needs only with a non-moving part of rotating 
fesonance the vibration frequency wil! respon visually. Reed ends show on a of better machine Each instrument has relatively |imuted range 
calibrated scate. Contact wrth actual rotating part not needed 

Strobes copes. For measurement of rotational speed of offer cyclic movement. strobo Uniimted, Dy use of ‘Synctwon: zation Main we experimenta! work trouble shooting. 
scopes can be wed to “stop the motion"’. Speed of the strobescope itself 1s then harmonics. perfect 
measured without need to contact the rotating part. Stroboscoges are of varrous types, ali 
Dermutting the moving obyect to be weewed once per cycle, as with a rotating shutter or 
tlasheng from a gas-descharge lamp. 

11 — FLUID DENSITY AND SPE CIFIC GRAVITY 

Principle ] Accuracy” Applicetions and Remarks ] 

Fig. 94 Hand hydrometer. Weighted float with smal! diameter stem at top sumks on liquid | Adaptaple to any of fourth Widely used where automat!( operation not needed 

| to proportional to specitic gravity. Since hydro meter wenght remains constant, this 1s | specific gravity decmal place. For visual readengs of continupys flow, car be used in a 

equiveient fo measuring volume of equal to a given overfiow at reading level 

= Fig 9 Protoelectric hydrometer (F ss instrument Co) Glass nydeometer in continw Any specific gravity Secand third Suitable tor all specitic gravity recording appl cations 

| ows flow vessel has opaque stem which rises or falls in front of Wiummnation on one | of lrquids. decimal place. not harmful to glass. Various ranges avaliable Sens: 
side of slit passes thwough, falls on photocel!. Stem position determines amount of light tivity Gepends on range. 
passing ovtput of photocet! which 1s recorded 

Balanced flow vessel. Fixed volume vessel through whch liquid flows com Any specific gravity High Generally applicable to automatic density contro! 
1S wenghed automatically Dy scale. spring balance, or force-haiance transautter of 

Can be open vessel or closed vesse! with fleaime connections. 

Fig. 97 - Gas specitic gravity balance (Aipha-Lux). Weight of tal! gas column is Any density of gases. High Similar to but more convemen( than two-pipe system des- 
measwed agains! ai Dy floating Dottom of gas vessel, which is scale-balanced ided above Switanie for amy gas. Can be made recording 

F ig. 98 — Bupyancy gas balance (Edwards). Displacer on balance beam in vesse! is Any density of gas. F owth decimal mainly for Mgt precision |ahoratory measwements 

balanced for and manometer reading noted at exact balance pressure. Air then displaced pia Camo! de adapted fo continupus measurement 
= & | £25 and pressure adjusted ynti| balance again attained Ratio of presswe with aw to 
= presse with gas 1s density relative to aw 
> industrial spe atic gravity displacer Similar to dispiacer for level measurement (See Any \vquid density Second of third Wisely used method for industrial recording and 
B | Section 6a) except that float submerged and counter-baianced externally. Pneumatic deamal place of density. 
force-balance transmitter produces transmitted pressure changes proportional to density 
| changes. (See Section 

Fig. 99 - Chavmbalanced-float density recorder (Precision Thermometer & Instrument Liquid gravity range, High Can be weed for recording and/or control. Available to 
Bod in continunus flow vessel is weighted to carry half the weight of a light chain 0.6 to 3.5 sp. gr resist most corrosive conditions. Suitable for practically 
when submerged in median density |iquid at midpornt in its range. Chan attached to any |:quid. Note this 1s @ method of actually weighing 
bottom of float and to vesse! wai! at half Neaght. Density increase causes float to rise. fined volume of |iquid. Can be corrected for temper atwe 
Supporting more charn, decrease, fo sink, Supporting less chain Float contains iron core variations. 

Position transmitted to recorder by inductance pichup of three-qinding differential trans 
|__|} former type (See Section 25c 
Fig. 100 - Ovfferentia! aw bubbler. Avr at regulated pressure and quantity 15 bubbled Any \\quid density About 0.3 to 1%. Suitable for practically al! liquids except those which 
through two dip pipes of different iengths submerged in Differential pressure 1s a wil! crystallize on the measuring pipes. Can de used on 
measure of the werght of column between dip pwe ends, nence of density of the Suspensions on stationary o flowing Can 
4 quid. To adjust to range of manometer a fined-head bubbler (suppressor) of av 
commonly put in senes with low-presswe side. 
Fig. 101 - Viscous-drag gas density meter (Ranarex type, Permutit Co.). Driven umpel- | Usual industrial gases. About 0.01 sp. gr Often used for determing compensation of binary gas 
2 lers in Standard and test gas chambers produce opposite rotation in gas columns. Non muxtwes - an analysis cathe: than a density iastrument 
rotating impellers coupled together by linkage measure re/ative drag shown by tendency Calibrated on gases to be measwed 
to rotate balz~ce pornt depending on rei ative density 

F ig. 102 - Sorliing point elevation. Compares temperature of Dorling solution with that One drssolved component} High. used in evaporators tor determining end-point of 
of water borling at same pressure. For particular sclution, img port elevation can be of mates of fined evapo Common! y uses resistance thermometers to 
calibrated in terms of density at standard temperature COMPOS record difference in the two temperatures. 

12 — VISCOSITY AND CONSISTENCY 
Principle Range Accurocy* Applications and Remarks 

Fig. 103 - Timed discharge through nozzle. Method of viscometers such as the Saybolt. | Low to moderately High Commoniy wed for expressing viscosities of 
Vesse! with short capillary tube in bottom filled with to definite herght at desired nigh 
temperature ffius under gravity head 1s vrscpsity expressed as seconds. Result 
can be converted to absolute wiscosity units. 

Fig. 104 - Pressure drop through friction tube. Liqued pumped at constant rate through Up to 3,000 cp. 02 @ mapa Can te weed for wide 6 of industrial |:quids, tor 
friction tude in viscous flow. Pressure drop across ends of tube 1s measured by preumat¢ of D @. rempte recording and control xtremely simple and 
force-balance type differential pressure transmitter in terms of absolute wiscosity Gives foviproot Requires no attention 
direct solution to equation 

Fig. 105 ~ Timed fall of bal! or rise of bubble. Time for fal! of metal bal! or ise of Used primarily tor mgh blr Both are \aboratory methods commonly used in meas 
Dubdie through |rquid confined in tube 1s proportional to absolute wisansity since in erther wescosities. uring ov! wescosity. Ball method can be timed with great 
Case \:quid flows in wiscous flow through a definite restriction accuracy by held covls af start and 

Timed fall of preston in cylunder (Norcross Corp.). Submerged plunger rarsed 02 200,00 About Used for recording and e:ther manual of automat): com 
matically, then dropped in cylinder containing orifice. Time for tall is automatically tro! parts, soaps, plastics and similar wes. 
recorded in terms of viscosity incorporates high-low viscosity alarms 

Fig. 106 ~ Drag torque on stationary element in rotated cup. Some types use a cylinder, | Wide range, Newtonian High Promarily 2 \aboratory instrument but may be 
others a paddie as shown (Brabender) | iquid cup rotates at constant speed, statronary ane anlieanien to record. Bow! 1s often surrounded by thermostatic 
element is restranned by Calibrated spring whch Dy angular displacement measures torque nowsing for close temperature contro! 
in terms of viscosity 

Fig. 107 - Torque to rotate a torque element in a liquid (Brookfield Eng. Co.) 0 to porses, with lt Cae be used of Closed vessels under pressure 
Chroneus motor drives vertical spintie dish paddie cylinder submerged in test mmimum span of 0 to oF vacuum, at hugh oF low temperatures. Used for 
Drive is through calibrated spring. Angular of spendie Detund motor 1s pmpor 1 @. Newtonian and aon Newton: an .quids or 
tronal fo wiScosity and 15 measured various @ays. Controller detects angie of ¢:splace 
ment dy penodic electric contact. Recorders adapted to this device by several instrument 
maners measure angie "wee ways Capacity Change resistance change and timed umpulse 
Bn sto! method shown measures time of rotating contact C A by stationary 
contact 8 

Fig. 108 - Viscosity-sensitive rotameter (Fischer & Porter Co.) Rotameter bobs can Up to 400 centistokes, Suitable for both Newton an and non-Newtonian quids 
De designed for erther sensitivity or to wsapsity With constant flow rate a special type and suspensions in continyous flow Used for wis 
Semsitive bod can be calibrated for wscosity. One method 1s to use immune tod to set 1,000, ©. and remote readings anc contro: 
flow rate at index mark, then sensitive Dod in same tube Shows viscosity. Other methods 
include use of constant flow regu! ator operated separately oF from bod. of 
constant volume pump to Noid flow rate constant 

Jitrasomc probe (Rict+Roth Labs). Ultrasomically vibrated probe in tank or flow To $0,000 cp. « New method for ai! types of viscnsity recording and 
measures viscosity in terms of energy required to drive the probe. lectronic gnc Cantro| Used tor oth Newton and son Sew! om an 
measures product of cp. 1 gm. cc. Gives instantaneous reading on single of multr-pornt and suspensions Gide temper awe and presser 
recorder at distances to | fange automat): temperature compensation 

Surtace stope in open channe!. Sioge of surface of high consistency suspensions (such | Nom Newtonan Used pager industry 
45 pulp Stock) Cam be used as measure of apparent viscosity Has beer suspensions of fanty 
measured Dy one methad similar to density (See Section | coms rstency 
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Figs. 109-122 — instruments for ph 


therma! and electrical 


conductivity, catoritee and humidity 


13 ~ pH CONCENTRATION, OXIDATION-REDUCTION POTENTIAL 
f 10% oh easure of effective acu alimity as concentration of | electrodes. im to be measured, at standard temgerature, produce potentiai proportional to 
Numerical neasure negative loganthm of the concentration method concentration. Result with potentiometer 
yd aboratory work. Nydmgen electrate vs. standard calomel eiectrage. Both 
inciade antemany ow ne, not much used now, and glass electrode | produces fixed potential regandiess of pH for reference. Needed because potential of a single 
10 toe and «some! reference eiectr electrode | eiectrode cannot be measured. has inner tude contamung and mercury, immersed in outer 
ath Silver electrode samersed salt fon, avalabie in types tor tube contaming satwated KC). Electrical contact arth test solution 1s through ground jornt or 
develoges gotent ia! proportional to concentration electrode api lary G 
| Renee | Accurocy* T Applications and Remarks 
ectromety)( methad Potential produced Dy efectrodes see adowe) 5 Vanous ph on Detter ‘sed for measurement and contro! in numerous applica 
Shown that of Ove! (anges trons im practically ai! process industries for controlling 
istance Nermomete: ot trom pH 0 to 14 feactrons, measw ing product quality, comtrol|ing flocce 
tance giass | and coagulation, controlling waste effivents, etc 
balanced vs. f 6. | 
fentvomete: 
| potent ome ter-balancing motor | | 
tetermines ation cal | 
| measurement hased on fact | to 13.6 | ow | Used laboratory and manual 
| Ranges Segendent on rs ther compared | measurement desired. Much less costly than eiectro- 
ator metric equipment 
| wate | | 
(otary Compal Bors Noid ng 
Stel! largely research method. Can be used to follow 
between reactants ferrous redoa reactions and contro! addition of 
ease teve charge) Such | | Equipment same as that for except tor 
sygen. Reduction reverse inert metal etec | gold of platinum etectrode for giass 
| measurement) Jevelop potentia: show j Range instrument calibration Usually 
Sor vor Myst De corrected for temger ature and | mal 
| mg measure of of zing to reducing } 
14 ELECTRICAL CONDUCTIVITY 
Principle | Range | Acewocy* Applications and Remarks 
| Fe amductvity oF solution 1s From as low as Jsuatly 1% of water leans into 
| | 
of Ue sist Solution, wit! | pom. dissolved solids | actual concentra of devon Zing Deds. 
| to as as oleum tron. Precisson Also process applications where strength of single 
| | methods | component solutions 1s to De measured. Can be used tor 
| recording and/or alarm, 
| 
| ostead of 4 gaivanometer industria instruments | | 
| 
analysis Dy eater conductivity (Oawrs Instruments paductivity of dvstiiled water | Used only for gases Suitadie for gases directly vom zabie in water, oF 
before ad afte ntact with gas Sample cut nat of Fig ret wetter | after Derg broken down Dy Neat. inci ades 
erence cell Deming used tor distilled water seapad cel! tor sample Metered water flows | | mated hydrocarhons carhon sulpmde chlorine 
hrough reference trough absorter twough sample cr Dvtrogen sulphur diomde, etc 
15 — THERMAL CONDUCTIVITY OF GASES 
| T Range Acewecy*® | Applicotions and Remarks | 
| 
vinglepass type. Heal loss from identical Nested aires. one cond High under favor | @idely used for benary gas mixtures such as CO-nydre 
in terms of resistance change. Snows relatwe thon to 100% me able circum | gen, hydrogen-nitragen, carton dioxide air. For | 
| mpOsition of another } Stances | component matwes See vert nethad | 
| 
for one compn- an de Nigh Jsed for example in analysis for carbon dionde in 
as to change com | | under favorable | mixture with ant ant CO dy absorption of dioxide after 
y Mature passes ‘Cumstances. | fist pass. These methods may use a.c. rather than d.c 
bridge circurt 
| & Northrup Mydroger Usual range of oxygen Mogher accuracy since what actually measured | 
| | acted ample to De neasured nygen. Mixture passes through first cel! then over | content the decrease mm hydrogen, gas of exceptionally igh 
nol aire out Dy reaction hydrogen | | thermal conductivity 
ame 4s ranges of indus | High as 16ppm. | General use in thermal conductivity analysis by erther | 
Fa w ams of eheatstone thal gases suitable for | fydrogen in of two-pass method. Double the usual number of | 
wt. oe two-pass method. two are thermal conductivity | increases response allowing Simple measurement 
| gives extra sensitivity over two ce! ammeter J 


16 ~ CALORIFIC VALUE, COMBUSTIBLE CONTENT, EXPLOSIBILITY 
Te ple Renee T A curacy’ Appl: cotrons and Remorks ] 
| Fog. gas | Hammer in wed at Stant | Ail tuet cases | High se! to record calorific value of fuel gases for inventory 
| fate, transferring heat to mete Purposes, and to contro! mang to standard 
| Dy resistance thermometers 7 econded 35 calont | value 
| seit Dalancing wheatstone | | 
gas detect Mine Satety Appliance also othe Any ombustidie pas o for detecting dangerous limits of solvent vapors 
| tired resistance wire wt protected Dy metal ga combus vapor | fue! gases, sewage gases. gasoline vapor, etc 
contact temperature Ranges stance | | 
| | al Deated for part a explosive iim 
Wine Safety Appliances Co. others ula oF pet All | in explosrom proof case, used for continupus 
| | trument designed for continupus sample @ith automat gas Razards | | toring of hazardous areas. Calibrated for particular gases. 
| ection | Dut detect any otter combustible gas or vapor that 
| nay de present 
sual ranges of | High | Mas advantage compared with wheatstone Dndge method 
| we | tral explosive gases | that gradual joss of Pt from the heaters does not cause 
| the Zero drift of instrument. Heater temperature remains 
ne atter | Sub staptiaily constant despite joss. 
mete: | 
| | 
| Fe analy riley Meter Measured volume of an adtied =| Min span S% combus acta) at lower | Used for measuring combustidies in furnaces, 
| sample gas ah sensitized Pt filament. Temperature rise 1s man. univmted. scale atmosphere producers, chemical processes. Reconts and 
ne as re Range recorded combust: dies | at operate alarms 
recorder Mines Satety Appliances assed through | Ot te 2,000 | Sens. | to 4 ppm as a Safety device in tunnels and garages for very 
ded containing Cataiys! Mooc atite in nermocouple embedded Combustion raises | oom ¢ CO depending on | tow concentrations fuel Durning research, in 
metic ated Dy econded Dy potentiometer L processes involving 0 
17 ~ HUMIDITY OF GASES 
| Principle T Songe Accuracy” Applications and Remarks 
ng Based on of eetduid depression to 100% | Up to stout Mos! accurate simple and low-cos! device for measuring 
| thermometers are fastened togetter ne measures dneduld. The ofher covered with a relative humidity of avr 
| eater satu wet Dull prowwed "Nt to produce taped | 
| flow for evaporative caning. from psycwomet @ies the reiative Numdity 
| and dewpoint can de determined wet. ant dry-duld temperatures. | 
| better | Probably the most used method tor recording wet-Duid 
try-dult temperatures for industrial determina 
| tron. Hazard 1s that wet-Owld may run dry 
| | LSS \aves comput of rei ative Numidity from wet- and 
ess ngs. Sumpivfres automatic cantro 
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Figs. 133-144 — Instruments for determining composition by s 


1 - COMPOSITION BY SPE CTROGRAPHY 


Primeiple | Renge 
| Fig - Arc of spate (emsston) spectroscope. At high temperature of arc of spark 2.00 
material to de analyzed gives off characteristic radiations at different wave lengths. Light | 9.000 Angs 
| can de drsgersed Dy prism (or diffraction erating) producing characteristic (ine spectrus | 
@mch can de photog: aphed nes Segreg med Dy a slit tor wewing by tele | 
| sappe of photoce’ ato ines shows Composition | 
| Fig. 134 - Emrssson spectograph, direct-reading (Baud Associates, lnc oncave | 2.800 to 4 
5 traction-grating spectrometer with spark of arc Source, and movable exit sists. Light pas- | (2nd onder 
sung slits tocys sed Dy CONCave MiTTOrs Onto pRotomyltipiier tubes ch Charge conden 
proportion to intensity of each (concentration of element). Condenser charges 
a neaswed Dy electric Clocks, one for each element, calibrated in of element present 
rum a length of tome proportional charge hence shoe relative concer 
tratbons of etements. 
Fig. 135 — Flame photometers (Periurt imer Corp.. others). Sample sprayed ito gas ha AL 
| flame gives characteristic \ight which passes through entrance siit through optical mer meta 
| system of prvsms and lenses, fo beam splitter where part goes to movable exit shit 1,000 ppm 
thence to photocel!s and Other part through fined slit Ey to stancardizing cet! Py on metal 
Red and dive sensitive cells measure intensity of charactenstic lines with aid of movable | 
slit E, 
Fig. 136 Intrared absorption spectromete:, single-beam type (Perum Eimer Corp to m 
thers). Radiation trom SiC glower 1s focussed Dy murors onto sample cel!, then passes ing on pr 
through entrance slit to mating parabolic mirror which reflects onto prism. Radiation 2 to 15 me 
§ | duspersed by prism is refiected by mowable wavelength mirror back through prism and pare | NaC! pris’ 
merror and eventually through east siif and to thermocouple. intensify of | 
© | narrow frequency band selected by wavelength mrror is then measured. As spectrum is 
| TS | scanned. recorder plots intensity vs. wavelength 
| lntrared absorpt.on spectrometer, douwbie-beam type Baird Associates, inc. others Ful! usety 
Essentially in prin type described above except that initial beam split | 
| = | to pass through both sample and a co mpensator ce standard, after whch two Deams | 
| = ae alternately aiowed ass 'hrough monochromato: and sii! system to detector giving 
| S| steaty output if ving a balance motor it beams are unequal, to | 
reduce (adi atron Standard Deam to a match Recorder then records wavelength agains! 
| balance position in standard beam as measure of sample absorption at various frequencies. 
| 1 Fig. - intrared analyzer, non-selective type (Band Associates, inc nye 
| spectrometers use monochromatic ‘adsation, analyzers use radiation from about | to |S | vapors in 
acrons. Two general types. nom selective which uses two steady beams, and selective | combenate 
| below) whch uses chopped radiation. Nonmseiective (Fig. 137a) passes radiation through ther gase 
two lines, one contarnung sample S and filter cell F, other containing sample S and 
ompensato: ce F viter tans 100% omponent analyzed pensator other 
| = | gases in mature not analyzed for. interterence ce S used sometimes to desensitize to | 
3 2 mtertering gas. Comparison of radiation recenved Dy Dolometer then indicative of Sof | 
gas for whch analyzed if varrous cells are properly sensitized. Result 1s recorded cor j 
= | Fig. 137> — infrared analyzer, setective (Luft) type (Mine Safety Appiiances Co. | Single gas 
| Sumelar to nomselective type Fig. 1372 in t radiation. However, differs | oydrocart 
n that Dears aitemate tough two sides mpensator ce are not in | ertam co 
series. and a different of dete ctor a Condenser | 
pressure fluctuation trom alternating de ams d in V which 1s filled with nom | 
OSorhing gase filled with gas analyzed for, compensator C usually with non 
absorbing gas. Null halance adjus ace mpensator side to give equai response 
| codes tifference adh at recorded as of gas analyzed for | 
Fig. 138 in thers). Radiation trom | 0.2 to! 
hvdroger mating mirror E, thence | 
| >| through quart F to reflecting Daching, and back through the prism and mating | 
=] murror to exit ve entrance at assing through sample cei! G it reaches photo | 
=i tbe ote ty 1S Measured for various wavelengtns. Rotat supplies mono | 
{ various wavelengths trom 0.2 t microns. Recorder records 
transmission intensity vs. wavelength | 
photometer (General  lectr passed throw? sample is par | Varvous C 
tally absorbed. Transmssion recorded in terms of % of unknown present. in comparison sesence 
with standard 
5 Wi crowave absorption. Wicrowaves in range from 17,000 to 28,000 megacycies are sent | 
through wave-guide tube where adsorption in gas takes place. mergent energy 
| sete ctor ut scope. Adsorption at various 
adout naracteristic of various mater ais 
— Raman Spectrograph Apo abs). High intensity light Deam passing | Many wor 
attered dor emerzing with and most orga 
wave lengths ty ine | 
dyspersed by spectrum can | 
scame+ to measure and | 
| X-ray fluorescence | North Amer eelements | Analyzes 
| to grve off characteristic mtividual radi at nese are nated, analyzed Dy 
z rystal which, Dy its position, reflects individual radiations at specific angles. intens» 
nivmited 
ais show 
pattems. 
Thon 
metals 
p Mater al 
suse enters t ectrons produce! detween vapor) 
electron accelerating voltage A st ecules and produce | pers trom 
tube by voltage | 
| magnet which curves the SS | 
| vieving wraccelerating fe and discharge at ton | 
amplified and recorded v oltage on terms of mass oumber. Different | 
| § | 
spe estr ng on prince an he ti 
| g ple to above Dut designed t muted number of mass peaks for continuous product number 0 
analysis. hata cter 
Mass spectrometer detector type. Simpl ifved mass spectrometer tuned to | Leeks to 
3 and used mith a helium gas probe to quickly locate leaks in pressure systems. | detected 
| methods. 


— — — 


Fig. 141 - Higttrequency mass spe ctromete 
muted mass range in which molecules are Do manded 
suitable energy de 
enough energy to pass a dc. barner Others 
tor, Masses which reach collector drscharge and 


Electric Co.). New type for 
trons from filament A | 


he Dioched from reactung son collec 
mtensity vS. mass. | 


22 — COMPOSITION BY OTHER PHYSICAL PROPERTIES 


Principle Range 
Bosiing povat and melting povat. Used as fundamental method in determing purity of app 
mele 
142 Bagnetic susceptibel ity field type | Arnoid 


an, inc.). Except for attracted into magnet 
treid. in a nor-unitorm magnet s to be pushed from field if 
present cement eased ait | 
Scale method at Mere ate ant? 
d.c. potential draws aiance applies 
proper charge. Balance ils Py or P as test | 
Dody posit range 2 Concentration 
Magnetic suscept method (Hays Com.). Operates 
i Same property as thermal conductivity cells are 
nstalied or They are connected into a wheat- 


stone 
where Neat 


Mency 


Onyger drawn up into the cel 
m the resistance element Neats it, reducing paramagnetic property and 


aes ing increased circulation with new oxygen entenng Thus difference in heat loss of 
cett 2 measure of Onypen concentration, 

Fig, 14 ndex of retraction (Precision inden of refraction 1s a umque 
woperty of pure matenals and under favorable corcumstances may de used for analysis. 132 { 
aS in two-component mixtures. Monochromat gmt enters sample cei! along face of prism fractve 


retracted tNrough prism on path depending on refractive indes of sample ont 


front of a protomultipiver tube driven to positron of emergent beam Dy balancing motor 
ated trom tube output. position 1s multiplied recorded as indes of refraction 

Fue, 14 velectnic constant (Foxhoro Co se of dielectric constant in measwming 
thockness (Section $) and morsture content of solids (Section 18) nas 


ready Deen mentioned. It can also be used in some Cases to measure water content of 
and may be teter ne t 
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position by spectroscopic and offer properties of 


| Range Accuracy” T Applications and Remarks 
| 
About 2,000 to stout | Depends on quatity| Chemical analysis, especially of metals and alloys 
t | 9,000 Angstrom units. | of optics astronomy tor element identification n identity trace 
| elements down to di!lonths of grams. Most emission 
| Soe ctroscopy Dy grating spectrograph. 
+ | 2.800 to 4,300 A sed for meta! and alloy analys:s for number of etements 
| (2nd onder spectrum | to suit. Extremety fast, about 5 mn. from sampling to 
report 
Wa, Ca Promanily a laboratory unstrument for rapid analysis for 
other metals, 3 to Sodium, potassium, and other metals in mixtures. 
| 1, ppm. depending Good for trace elements. Time less than 2 mun. per 
on metal 
| 
to microns depend- | High Used for analysis of orgamc materials im soled, |iqued 
} ing mater vapor state Same principle has been used in a 
2 to 15 microns with continuous produc!- stream recorder for six Components 
> | NaCl measured in a cycle 
| 
| 
F ul! usetul range of Used maniy in meh-preci sion orgamic research 
| 
| 
Singte nydrocaron Migh sed tor continupus plant stream anatysis, tor example 
5 wapors in certain n methane in gas, acetone in ar, 
| combinations. Al so fane in normal butane and other hydrocarbons. Ai sc 
i other gases an pe used for Suiphul dioxide, water vapor in low 
concentrations, carbon dioxide and mononide. etc 
| Single gases including | High. Jsed tor continuous plant stream analysis similar to 
'S | Mydrocarhon vaporsin | non-selective type. 
n | ertain combinations. | 
| 
| i 
om | 0.2 to 1.0 microns. | Reproducible to Analysis of \:qued and gaseous materials such as 
e | O02 vitamun A. putadvene, toivene, molecules containing 
| benzene rings, ethenylene and carbony! structwes, etc. 
| | With flame attachment, becomes a flame photometer 
| 
| 
Varvous Chemicals in Analysis independent of physical form of 
on resence of others. analyzed. Used for sulphur in plastics, tetraethy! lead 
gasoline, sulphur 
t High precision Laboratory method too complex at present for 
| plant use 
Many inorgamc and } igh Used for qualitative and quantitative analysis and for 
nest organ Compounds. | stuty of structure. Can be applied to lrquids solids and 
pases ar be used for aqueous solutions could 
J not be analyzed by infrared owing to water adsorption 
| Anatyzes tor elements. High Ditters from X-ray diffraction in that it gives results 
hat acteristic of elements present in sample rather 
than atomic structure. Suitable for metals, atloys 
minerals, chemicals, mixtwes and compounds. 
Jnivmeted. No two mater-| High Jsed in atomoc structure study and in identification of 
ais Show identical materials Dy Comparison with anown pattems. Since 
pattems. crystal structwe 1s shown be used, for example 
uetween rutile and anatase pnases of 
titamum donde 
Thon films of ceramics, Jsed chiefly for study of surtace conditions. X-ray 
setais, plastics. Aittraction operates on intema! structwe 
Materals that can de 
| vaporized. Mass sum Very Men Coming into use in analytical product contro! of various 
| ders from | to 300. kunds, both orgamc and imorgamc, Uses include isotype 
tracer work, micro analysis. Peak heights define 
pd | concentration 
t | 
- Can he tuned to limited Instruments operating in petroleum industry. One 
t number of desired nstallation monitors a plant stream for smml! % of 
haracterist)( peaks. etnane 
| Leaks too smal! to be hugh First used in testing tightness of equipment in atom 
| detected by other Dom plants. 
| methods. | 
pected to extend use of mass spectrometer for 
| control purposes Dy lowering cost 
| 
e | | 
| 
Renge Accuracy* Applications and Remarks 
t | Wide application Can be very Cmwefly a laboratory method. 
precise 
eck-| From few ppm. 0 to 1% for ranges over| Used specifically for analysis of gas mextures for 
c | | I%0, onygen. 
| 
| 
| 
| 
tes | 0 and 0 to 100 0, on O- | Used specifically for analysis of gas muxtwes for 
scale, Sof scale) oxygen 
on hughes ranges. 
Crea of | 3-4 last de Clea liquids, records, can be adapted to control 
1.327529 to 1.56409 re | place 
sm, | tractive undex. | | 
sec | 
nator | 
Although long known, method 1s not yet fully 
| developed for comansition meas wements beyond that 
J | of water content 


24. Measuring Methods (Continued) 


fred and appived to Dalance moto: to drive S im proper durection tor restoring balance. This system 
can De used to Dalance circurts where the electrical quamtity can De represented 
Dy voltage, current, capacitance or resistance. in resestance thermometers. for example, an ac 
ridge used. Unbdaiance output, can be amplified divect synchronous sentch B. 
Fig. 163 - Oynatog (Foxboro Co.). Thes system is unusual that operates dwect from std. 


Cel! without a Separate Dattery anc so needs no standardization. Vidrated sertch alternately com 


nects thermocouple and standarc cel! SC into capacitor @patacts upper position) then 

shorts capacitors through detector ( contacts in iower positron). SC charges C,, TC changes C). if 
charges ae unequal. dete ctor output amplified to drive solenord Drdge S and renesitvon C) and 
recorder pen. Wren balance reached short-cwcurt charges Decoge equal. Curent drawn foe 
SC smal! enough that usual Dattery not needed. Vanations of capacitor bridge are used for 

other variables expressed a5 resistance, capacitance or inductance. Clamed accwacy, 
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165 
Von-maqgretic tube 


Armature 
8 
{¥) 
="? 
164 Pravrmatic Amplifier & 
bof transmitter Arimary motor contro! 
Force (trom thermal Jo receiver Motion 1 
system, Mano 169 Pri mary from i, 
Armature Rod 
Armature 
or cont {~) - 174 
"Transformer 
bridge 


Figs. 164-175 — Transmitters ond telemeters for process variable 


25. TRANSMITTERS AND TELEMETERS 


* 
| 
| 
| 
€ 
| 
| 2 
| 


seneral Transmitters include devices which are capable of sending indications over considera 
bie distances, while telemeters are capable of sending over longer distances. The distinction 1s not 
entwely clea. in some cases teleneters Own in offers over phane 
Transmitters, however Out Demg shorter-distance 
Senders, they use their own pane ctoms Detween sending and rece:ving device. 

Fig. 164 Mydraunc transmrssron (Lrquidometer Corp 
measurements trom a tana float employs two tramsmwfting and two recerving bellows. 
two lunes, with system filled solid with 


un 


Method used for (ransmitting |:quid level 
connected by 
Quid. Purpose of double bellows system is to compensate 
for ardeent temperature changes. epamsion of contraction dye to temperature affects each deliows 
System equally, beng cancelled out Dy Detween recerving Dellows. However movement of 
pointer at transmitting enc representing position of float of other measurement to be transmitted) 


expands one bellows, contracts other, so mowing recerving porter an equal amount 
Fig. 165 - Magnetic follower. Method often used to transfer motion inside a sealed system to 
transmitters are coming into extensive use especially Since development of 
the pneumatic force-balance type of measuring dewice. Such transmutters are used for temperature. 
iifterential pressure from flow, level and density measurements, weight, force and posr 
he development of closecoupied contro! systems ath remote set and indication at the 


they are being used to transmut to controller 
of recording instrument at a remote pane! boar 


tose to the of to 
transmwtters, balanced against 


pressure of a spring, are being used to produce loading presswe for remote setting of controiiers in 
Such instatlations. Tiws method takes the recorder out of the contro! loop, puts controller and pout 
of measurement close together, and so cuts instrument |ags to minimum. 

Fig. 166 - Positromng non-bal ance transmitter. Diagram illustrates principle, shows no party 


cular type. Measureme enter P positions a flanger F before a nozzle, rarsing oF lowenng pres- 
sure by changing leak at nozzle. Bellows 8 moves movable fulcrum in dwection to oppose 

acts as af that each output pressure P) demands an exact position of F. Thus 
a be transmitted. For use over comsiderabie dist- 
S to be avorded, 1s fed to a relay aw valve to 


during time that 1s changing 

Fig. 16 F orce-balance transmutter, beam type (Republic F low Meters Co., others). Force trom 
any Sort of measurement (shown here as that of a differential pressure diaphragm) 1s applred to a 
weight-balanced beam pivoted at point X. In this application X 1s inside a bellows used as a 


Electrical Transmitters 


Fig. 169 Orfferentia’ transtormes (Automatic Temperature Contro! Co., others). Tis device is 
an a.c. motion transducer which can be designed to produce ar electrical output over a full range 
with any desired range of motion of the armature. Type shown allows long armature trave! other 
types down to fractions of an inch. Transformers have one or two primaries and two secondaries, 
generally connected to “buck” each other. A.c. is applied to primary. A.c. produced in secondanes 
depends on position of armalwe and amount of coupling so produced. Such devices provide accur> 

ves of to |S of full range and can be used to transmyt forces, presswes, differential pressures. 
and the Ike. Can transeut up to 5,000 ft. 
~ Inductance bridge. Commoniy used for transmitting indications from inside sealed 
nstruments, such as flow meter manometers, rotameters, etc. Transmitter and receiver coi!s are 
connected as shown by thvee wires in a bridge arrangement and supplied with a.c. Transmitter soft 
fon amature 1s positioned vertically by measwement to be transmitted. Receiving armatwe posr- 
trons itself somilarly. Thes dewice 1s setf-haiancing without usual balancing devices. Any unbal- 
ance due to armatures Deing unequally piaced in cor! pairs results in current flow through center 
ich Drings about rebalance by altering flu drstrrDution unt! balance 1s reached. 

1 Impedance onidge ‘Bailey Meter others). Transformer h single primary on a.c. 
and double secondary has mowable armature | positioned Dy measurement to be transmutted. Second 
anes 5, and S» are in a bridge corcuit. Unbalance due to | not bemg centered 1s amplified by A and 
transmitted to a balancing motor which repositions siide wire to balance. Slide wire position is 
2 measwe of position of | in transformer 

Fig. 172 — Resistance manometer (Republic Flow Meters Co 

Timed-signa! telemeter (Buriders-Providence |. Rotating cam lifts a follower for a pened wing 
each cycle proportional to measured value. Ths closes switch and sends a signal over a two-wire 
line to recerver. Duration of sagnal during each cycie 1s therefore proportional to measured variabie 


Fig 


Thus a unique device for trans 


a 
> 


| 
| 


Recenver has two clutches, one “increase,” one “decrease.” The first runs while current is on, 
the second during part of cycle when current is off. Transmvtted value 1s the difference. Pen moves 
Only when difference changes. Works over long distances af high accuracy 

Fig. 15 — Tumed signa! telemeter (Barley Meter Co.). Switches C, and in transmitter and 
receiwes respectively are cycled Dy Cams Synchronized over a thd wie 


A great many different methods ae used for extending the distance measurements can be sent 
general these include hydraulic, and elect cal. if short-distance methods of getting 
wway trom elements such as stuffing Boxes are inciuded. they also inci ude 
mechanical and magnet)< met ads. 


outside without loss of accuracy due to friction in a stuffing Dos. For example, used in level gages 
and controllers, flow manometers and one kind of velocity ater (Fig. 56). A level gage made dy 
Magneto! inc. uses magnetic follower to operate level contro! switches. Yamal! & Wanng makes 
level gage wich transmits position of @ manometer Dy means of a magnet which turns a spiral 
follower attached directly to the porter. in Fig. 165 2 float im level gage oF manometer operates an 
we in a non-magnetic tube. ower magnet operates transmitter to praduce pres 
Suse proportional to float positron 


trictvonless seal tor the differential pressure system. Beam obstructs flow of ai trom nozzie N 
supplied with avr at pressure P through restriction R. Assuming P| increases, beam wii! 
teit to (arse nozzle presswe but this increases presswe on diaphrage wtuch restores beam 
to substantially its orginal position. Hence P, is balanced vs. the differential pressure, erther 
exactly of Some multiple dependiag on the relative \ever arms. is transmitted. A simian beam 
type can be used for ratioung as in Fig. 1% 

Fig. 168 Force-balance transmitter, stack type (Moore Products others). Where the trans 
miter of Fig. 167 interposed a beam detween measured and output oressures, permitting lever arms 
to be changed at wii! to change proportionality, a number of makers supply a force-balance instry 
Mert in which the balance 15 direct, on opposite sides of a diaphragm or bellows. Fig. 168 shows 
thus principle. Transmitters of thes type are burlt into stach-type controtiers (See Fig. 187). Au at 
presswe P, enters transmitter, 1s applied through restriction R to nozzie N and top of diaphragm 0 
Any torce such as that from a |iquid-filled thermometer system is applied to top of bellows B. 
restrocting delivery trom nozzie N. Increased backpressure over diaphragm 0 closes leak | through 
porous- center diaphragm opens valve to increase pressure works through equab 
zing E to ravse pressure in B, thus restoring initial nozzle opening aimost) Now output pres- 
sure balances force. Assuming force then decreases, nozzle delivery increases, presswe over 0 
tails, and leak Dieeds aw to iower unti! again equals force. Response of instrument depends 
on force of calibrating spring under main diaphragm D. Man valve M acts as relay for quick changes. 


fitting the height of mercury in « flow manometer. A spiral of rods in the manometer, arranged to 
Compensate for the square-root relation in flow (See Sections 2e and 5) 1s connected to resistances 
So that as mercwy Shorts out more 01 less of tne rads, total remaming resistance 13 proportiona! to 
the flow rate. Flow rate indication and recording are obtained by passing a.c. from manometer 
through bridge circurt measwes the conductance by means of core drawn into a cov! an 
a@mpunt depending on the resistance of the manometer integration of flow 1s Dy means of an instre 
ment similar to 4 watt-nouw meter 

Fig. 173 - Selt-synchronous motors. Motors with three-phase stators 5) and S) and 
fotors are connected to same |ine. Rotors remain stationary uniess turned by an external force. If 
Orimary rotor 1s tuned, will follow closely. 

Fig. 1% Uheatstone bridge transqutter. Null-palance wheatstone bridge can be usec to trans 
indications by contact on slide wire T which positioned by measurement to be transmuted. 
Unbaiance indicated by gal vanometer C then operates to move contact on slide wire to Dalance 
position. which then reproduces position of T 

Torque-balance tetemeter (General Electric Co.) Primary measuring system presents primary 
measurement as 2 torque on 8 shaft carrying a mirror. This torque +s opposed by torque of a moving 
cor| meter which measures the system output. Thus input torque is balanced by output torque and 
output current 1s proportiona! to input measurement. Thies 1s accomplished by |ight from the mirror 
falling on two opposed photocells. At zero input, cells cancel. As input increases, cel! output 
creases, 13 amplified, and 1s put out fo (ransawssvon |ine and output torque device. Can transmit 
with | to 1% accuracy @ to 100 m 


aot shown. Duration of contact each cycle depends on position of pownters P, and P». if contact 
time of Cy 1s more or less than that of C) during any cycle, one shading coi! A or B wm the balanc- 
ing motor +s nat shorted, causing rotation of P) unti! contact times are equa! and both shading 
Coils are shorted out. Can be used up to about | mi.. or more if loop resistance 1s not over 20 ohms. 

Audible telephone signal Bristo! Co Metaghone transmitter uses telepnone wires. instrument 
Converts any type of measuremmat into a timp Signal whch sounds over telephone each time the 
number 1s called. Signal cs somply timed. Percent of 60 sec. that the signal lasts represents of 
full scale of the varabie 
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on tor wet, one these temam atures are plotted ag avast 
found thet (hey fall on constant line Gough the origin, that af! 
Varous orgamc matenais change in 
ati ce Numedity Among "hem are Numan 
makes one of the accurate Sygrometers, vanous @oods, minal nem 
een mire and cored Demetal 


ters 
5 


a wheatstone 


gmt passing thwough duct 0 
Meter A then starts heater 
evapo ate few When aga eases. retrgerator coe repeating cycie 
Temperature shows peaks and valleys valleys Demg temperature. Uniy 
valleys ane recede 
esemmies Fig. Stance are ainding oF 
Sul ating tube manning 
the tube mete urremt supplied 
weats (he coating reached betw 
| leew ning, T the Drum 45 measured 


MOISTURE CONTENT OF SOLIDS 
| Principle 
| Resistance meters (Tagiatue others) Resistance of massive solids read detween 
| prongs mounted a fiaed distance apart, thrust into matenal. Resistance of pulven zed 
tard Compression Detween pistes measuring resistance 


| 


Brown), ding on wet pager of fabric passes 
Measured a5 one of Calibrated 


| ag! \abue nce water bas 1S 
anges in water content mean rel atively 
est cen ye a 

mor sture content 

| ving: wen meter Fonte Box over moving wed of worst 
ee condenser plates. Av in dom and in 
arth wet material. equi! ibe and Nence 


fetermined as Capacitance 


Advantage 1s direct reading in 8H. Siow response and 


2% im Dest units, 
pene somewhat temperate sensitive. 


oF better 


Rapid response and good accuracy are main advantages 


| \a measure extreme|y low dewpoints and so used 

| chuefly for determining moi stwe content of 

| | gases. 
| 


Requires neither water supply nor retngeration. Can de | 
used at higher ambvents without error by @oling sample | 
to 27°F to 220°F of below before contacting duit. 


| 


onge Accuracy" ] Applications and Remarks | 
| | Used tor powders, \umber. leather, tobacco and similar 
| | materals. Calibrated against materials of known 
| | ‘orsture content, 
| 
| 


Used for siaster contro! in textile industry and i paper 
nandtacture 


mely cange of morstwe| 
| content i commercial 


| 
| Used chrefty on seeds, grains and powdered chemicals. 
| 
| 

= 

sed extensively in paper mi!s to measure morsture 
| content of paper as it progresses through paper machine 


Diffusing 
sur face 
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Figs. 123-132 


Instruments for measuring optice! and chem col properties of moter:als 


OPTICAL PROPERTIES (Color, Reflectance and Gioss, Smoke Density, etc.) 


| Principle 
nat ett First, standard 
40 yrotoce and Dige light (ot 
wai natch 
ced mnochromatic fiters) sample and standar 
et a) integrating Sphere may de passed aitemately sample and standar 
y of  ligh parative trae aith phot tube 
can be sating output Dy g light each 
g the standar tyoes use tw assing hitered 
part ame light to reference tube. outputs are 
nen hal anced Dy gmt reaching Standard proto cei! reading transmission 
Re motometer General lect tte m photometers an 
mic wy desire wed Dy 
4 


ance asses tough flow ce’! Beam of \ight passes trough cet! te 
nototupe Phototupe recording potentiometer vanes as light more 
‘ density weter he we Shown 
ne to y stack Barley Mete mesa 
wlometer \resista more wat recerwed fmm seated 
we alance record per vated for ter perature 
4 
MPOSITION BY CHEMICAL PROPERTIES 
swsequen! 
of volume F iow Meters Cx 
~ ton draws on sample at A. traps it C. forces ont 
ate 


goct content recerded in terms of 
| elects arent mete: MA 
| Fa wide dy elect cal comtuctiwity Thomas Autometer & 

adsorde wet hydrogen permande Ele 


Drductivity is 


me awed detore after absorption cet! by condur tivity ce ane ease 


| Menge Accuracy” end 
| matchong parnts, dyes, paper colors and the 
| ar Compare transm ssion 


Sec where exact transmssion reflectance of certain 
needed for matching oF record, fut complete 
spectrophotometnc curve not needed. 


Gave lengths from 40D te Res als sec tor color contro! for ai! types of colored products 
mcr ew enabling complete colorimetnic analysis to be made and | 
recortet Operates automatically 


| Preaswe scale refiectance of glossy products such 
ated and supercalendered paper, enamels. pants. 


as 


a@uch the Dalance condenser automatically adjusted to nul! the detector 
| up simian Dut the problem of controlling the we:ght of material in the condenser 
not as simple as measurements. Temp. compensation uSually 


tatle 


Heater 


Moving 
\ 


Figs. 145-163 — Instruments for 


23. ELECTRICAL QUANTITIES 


senes a mainly with those electr 
one ct nstruments. It makes nc 
exhaustively the individual instrument 
they actually the Quantity im the dial 1s calideated. Most volt 
we therefore similar to ammeters, except for Deing of resistance and com 


4 Permanent-magnet, Roving voltmeter ammeter). So-catled D’Arsomval type. 
d.c., has a light ected acmss potential to be measured, aithin field of a perme 
agret. When current flows reaction of freld produced by cor! mth held of magnet causes 


men. Galvanometers we 


Fig. 146 
Reaction of the freids of stationary and mowing corls on current flow Causes rotation vs. a calinne 


Electrodynam voltmeter Has two statronary Corls and a awing Cor! ail in senes. 


> 
49 — Rectifier bndge. Enables woltmeter t sed for a connecting four . 
| - a bridge so that, whichever way the taneous cuttent 1s flowing in the 
| oa n the same direction through the meter. The arrangement is a so-called ful 

2 voltmeter. (See again Fig. 146) Is useful as an a.c. voltmeter than for 
since torque ame direction regardless of direction of current flow | 
| Fe Electrostatic voltmeter wrent No connectio made to the mow 


wrent measurement. As noted above, current measurement devices are in general similar te 
voltmeters and so il! not be detaried further, except for one umque type | 
Fu T T heater through which the cur 


uple ammeter. This device makes use 


we 
held 
rence one 
‘ 
| 
§ ® tentia 
tr 


ect S @ith the ~easuring devices that are used to convert the output of 
electrica a instruments into forms that can be used to operate a recorder, ind ‘ 
potentials, re es, capacitances miuctance 


th resistance thermometers, thermocouples, thermal conduc 


| | and SOW Nay ope ae ertner me use doth, for 
| | uple, Dut convert the unbalance of the gt into ac. 
| Vanous such as Hogh. Function of | Used for monitoring turbedity, color or other 
anous ranges - | voltmeter a considerable extent voltmeters are used 
15 to 100 pom range asorption properties of process solutions | | y thermocouples. nese 
. any of nstrume we bot 
| 
eit ‘ 
| n Sensity of recording mechan 
| Varwous. 0 to complete sed to monitor smome Stacks measure density of amite 
| catott | water paper May be agpled to 
DMHuStion conte 
| | ating citcuit 1s changed 
rection and at same speed 
| Arm position can also operate 
y detiection patent 
+ t of Fig. 147 ot was noted that, with battery adjusted 
Mange | Accuracy” | Applications and ® 
to > ‘sec cvefly for measuring Carhon in stack gas 
ange dossidie for combustion contro 
tap 
to aporos | Moderate Has Deen used chiefly for carton 
potential me.rsurement use a woe seit-balancing 
| 
Any OS better auto- 
eit 
battery by means of resist R. Resist 
as wor temperature coe’ en esistance and re 
| F Vicrosen systes (Manning, Maree! Moore) This is an electromic-mechanical 
| ancin an electrical mech. ic ai input measwenent aianced agains! an 
| | 
) to 5 apa. SO, Accurate to Detter Seterm iow Concentrations of 
than or | here 
| 
| 
| Same principle can Se to other gases ehere 
tmie 1s avaliable Similar method used 
portable unit for manual use in detecting 
anther ming meas and process vessels 2 
of 14 | maly we ating, orgam 
oe 
werner a) use tor concentrator nt commection. Actual mecharrs has vertical hagers move in t 
| when ars. Same System user 
Fig, 161 tor ele Dalancing needes 
photocell. Ske mgests in some dalan 
4 J L 
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dye 
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at | $ 
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im ary bulb | | Permanent 
as its | maaqnet 146 
| ating "his erent flow between the wires. Ac. may be used measured as q 
Gor 
M “™, x 
© 
———_ 
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| TC 2, 
| | Mowing-wet resista a. A 
| com — me 
ote 
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% Gas in | = 
We. — 
4 
4 voitneter 46) however the stationary | 
series @ith the load and the moving armature $ shunted across the |ine 
easures Current. the other potential. and the combination eatt | 
| Power Dy thermal inverter. device resembles the thermocouple ammeter 
’ | x mected across the line. are connected to the ary of a transformer. Leads | 
> t transformer are connected into a dridge t so that current @ side of the 
4 | added to Dy Current induced in the transformer whrie current in the other side 1s oppesed 
4 transformer cument. Hence the heat from heaters Hy and Hy all be different, depending on the 
| | Fug the induction watthour meter. Commonest type of a.c. dew 
| | 
Available va ve vor | | vity conductivity ce and ce gages and many on 
town, for surface at from verhcal Aas one light source, two photoce!!s transmitting Jewices. and with a vast number of ofmer types of instruments 
| haan reference Potrated oa eam projected are nade Dy ee mother. These 
wtace to de neasyred ‘efiected onto Second photocell! Cel! outputs are compared Dy 
ance potentiometer recorder em ch re@rds io reflectance Standard co 
| 
L 
| 
tent ne * cation and other Setermined Dy surtadle 
Ming and reference ele ctrates Potentiomete cont 
Fy - Bromine stron pout gases (7 (ansoidated ng 
tat nu star gases. enters titration ce htrate: 
Dromene generated Dy ent between electrotes ant bromine 
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26. CONTROLLERS 


176-210 Avtomet:c controllers and final contro! elements for process vorsables 


-ordlerser transformer 


Resistarice 
1 fherrmomerter 


Switch 
vibrator \63 


Fer 


roperties, ond for measuring values of process variables | 


, | ted spring. Not much used 
Fig. 147 - Balance against a known potential. Thrs method, the nul! potentiometer +5 one of the | 
most used electrical measuring methods of process instrumentation, in its simplest form, as in the | 
sketch. a potentiometer consists of two curcurts containing sow.ces of potential which have Com 
mon branch. When the position of the sinding contact on the side mre S set for no current flow 
theough th gal vanometer, the voltage dmps from the twp sowces are equal Standardize the 
attery in the upper wt a standard ce serted in the lower nranch and ® 1s adjusted to 
give zero Current flow when the sider is at some standard position. Then when an unknown voltage 
the nul! position of slider on 
t the standard. F wthermore, 
all in senes. | Fig. 148 Vacuum tube voltmeter ghresrstance voltmeter 
5. acalina | Shown in figure uses two three-element tubes, 1s goc tor ranges trom | to about 1,200 v. & 
tng tour 1g clement. With line across the oufer plates, cylinders on the moving element are oppositely 
the ® nat at any t and thereby attracted. Charges change polarity as the current reverses so 
ed tul that tocque remains in same direction. Can de for extremely high voltage, either d.c. of ac 
T a.c. voltmeters and am a 
than for a soft won core which 1s = 
Su Dil. Polarity induced in 
eto the mow the reverses at each altemation so that s'ternating current can be measwed 
similar rent flows Heat produced 1s independent of whether the current is divect or aitemating, hgh oF 
This neat 1s measured Dy a thermocouple whch praduces voltage proportional to 
nthe cur the Current (heat) and is measured by an ordinary millivoltmeter or potentiometer 
by an P on an iron core, with current wndings C. The armature an aluminum dish with shaft Detund 
tonary the core. Interact * flux produced Dy the three poles with the induced eddy currents in the dish 
the line. auses rot at roportional to power Adjustment of phase relations 1s obtained with a compen 
ating ending and extemal resistance R. Revolutions counted by the regrster represent atthours 
eter | | 
fstances. Fig Wnreatstone ne of the Commonest used in process instrumentation. 
er. Leads its purpose is to determine an unknown resistance such as that of thermometer in 
je of the terms of three resistances. Known nected, together with the wr 
e known network snow anc 
across the other. and 
a known value for P can be chose through the 
X can be caiculater Suc m tor adyustr 
a tically and continuousiy to give a nul! galvanometer deflection © 
| = 
| 
= 
| 
he ovtput of amplification and operation of the palancing devices. bridges of varrous hinds have become 
dicator of more Common in recent years. 
Sridges of varvous sorts can in genera two different ways as deflection, of as | 
ermal null (Dal anced ts. Deflection bridges are relatively uncommon. The advantages of the nul | 
Many pOSiT1Om | SyStem in which the electrical values brought to a balanced condition, so that nc 
urrent flows through the detecting device, are great enough in most Cases to outweigh the greater —— + 
st of Dndges arth bala featwes. Most balanced bridge wits used 


| 


jeneral Controllers are of many types although most of them can be classified according to the T fest of these is the reset response. in any simple proportional 


type of contro! which they supply. Apart trom the type of contro! there are two general methods of 
Controlier operation, self-oper ating and prict-operating. Seit-oper ating controllers use energy taken 
evther dwectly or from the controlled system to operate a vaive of other controlled dew ce 
which regulates the supply of the contro! medium. Piiot-operated controllers contro! a supply of 
energy in the form of a flurd umfer presswe (usually avr), or electricity. The controlied pilot fluid 
then makes the necessary adjustments to the controled device. An intermediate type of controller 
uses the energy of the contro! medium to ampiity its responses and so contro! the contro! medium. 
Modes of contro!. Most industrial contro! problems involve as the end result of the contro! actian 
the regulation of flow of a contro! medium such as steam ov other Neating medium, of electricity. 
of process fluid. means contro! of flow. The flow can de controlled in an off-and-on manner 
either Detween high and low |imits or completely off and on, or |! can be controlled in a 
thwottiing manne: - at a rate intended to balance the instantaneous demand. Since the thrott|ing 
type of contro! seeks to proportion the flow of control medium to the demand 
portioning of proportional. in the case of electricity supplied for electr 
Comparable mode to proportional contro! in which the duration of the ‘‘on’’ period within a stort 
cle 1S made proportional to the demand 
Proportional contro! 1s the type most used in industrial work Dut for processes other than the 
Simplest, additional contro! responses beyond simple proportional action are often added. The 


Fig. 176 - Selt-operating pressure reguiator. Ths controlier adjusts its valve opening by the 
relation between the dowtBiream presswe applied to Doftom of diaphragm and the presswe of a 
spring S. If downstream pressure falls, valve opens wider, and vice versa. Self-operating tempera 
twe regulators are quite similar, Pressure of a filled ‘usually vapor pressure) thermometer system 
S applied to a bellows which opens or closes the waive. If temperature rises, valve closes to 
decrease flow of heating medium (or valve opens to increase the flow of cooling medium). Since 
some margin for operation 1s required, these devices cannot give as close contro! as pilot-operated 
controllers. They are used for less critical contro! problems such as water heating, dry rooms. 
jacket water cooling, etc 

Fig. 177 - Hot chamber reguiator (Fulton Syiphon). Ths device represents the class of inter- 
madiate controllers in which energy trom the contro! medium 1s used to increase sensitivity of com 


Figs. 179, 180, 181, 182 ~ Non-eiay pilots. Preumatic and hydraulic controls use various 
forms of pilot dewce to produce an output pressure which varies in some Suitable manner with a 
Drimary measurement. Most of them incorporate a relay to increase flow of pilot medium amie 
changes are taking place. For simplicity relays are omitted in these figures. Fig. | 79 represents 
the common flapper or baffle type in which the measwement is transiated into position of the flap 
per before the nozzle. if the flapper approaches, pressure of au rises, leakage at decreases. 
The tree-vane flapper, Fig. 180 (Bristo!) was developed to overcome the disadvantage of the ord 
nary flapper that nozzie oressure does react on the flapper and hence on the measuring system 


Figs. 183, 184, 185, 186 Pneumatic controlier development. This 
development of a controller trom a rei ay-piiot-operaed on-off contro 
tronal type. to proportronai plus reset and proportiona! plus reset plus 
nozz\e-flapper combination of Fig. 179 1s combined with the bal! pilot 
tioned by a bellows 8 to act as a relay. Aw at presswe P) flows both 
restriction R to nozzie N. Flapper F is positioned by tne measured variable. Cranges 1 position 
of F through the relay action of B aut the bal! valve produce such great changes in P» that such 
artangerent cannot throttie easily and so 1s used for on-off contre mare this controiter 
give proportional action it 1s necessary to add a follow-up as in thwottling Bellows B, in Fig. 184 
When a change occurs in the primary measurement and flapper and relay change P> as a conse 
quence, B) acts to move the flapper's mowing pivot away from the nozzle. Each positron of the 
Measurement gives 2 definite flapper position and detimte outpwt pressure P). Note that in ar 
flapper towards nozzie decreases ‘hange contro! point of com 
To change proportional 


sequence shows fou steps 
let, through a simple propor- 
dervative. In Fig. 183 the 
of Fig. 181, the latter posi- 
to the Dad valve and through 


Some way of of link figure | rs used and ( thrott- 
ng ange), cestance from pivot 2 to prvot 3 +s changed 
Reset response. To obtain reset action in the controller of Fig 184, an additional betlows 8, 
and adjustable leak RP are added as in Fig. 1%. th Fig. 185 controtier has droop, every value of 


ac giving slightly different contro! p ) obviate a “floating” component 1s added to 
the response by allowing the flapper pivot to move temporarily, as 1. proportional action, but after 
2 tume returning the prvot to its original position. P. 1s now applied through a new Dellows 8, to 
8), grving response as Fig. 184. However, after a time determined by setting of leak R 


pressure B 
t time 
Derwative response, Fig. 186. Adding derivative or rate response tc 
SiSts merely in adding an adjustable restriction between output |ine 
Siowing down effect of proportional action a change. and giving 
aimost as in Fig. 183. After a time thes effect wears off as P, reaches be 
eQualZation 1s “derivative time.” Most actual pneumatic controllers work 
fred sketches show, with proper adjustments added. Many actua! variations 


Fig. 190 - Electric contact contre 


returns to atmosphersc anc flapper pivot returns fo initia! port. rate 


ontrotier of Fig. 185 con- 

and reset bellows thus 

rapid change in 

Bp. Tune tor 

much as these simp 
design detail 


tgtlow type. One of several ways 
be closed mechanically electric measuring instruments Naving a porter. F 
except at intervals when a chopper tescends, pushing it against a 
if pownter 1s hugh low, mahing comesponding contact arth force enough tc 
‘cust trough relay, or dwect 
Photoelectric cut-off. Various types of applied 
beam, for example in scales where a relay 1s to be tr 
wherever complete nan-reaction hetwren meas wing 
sc pntro! prca-up tast. 
an oSG!iaing electrom 
li ation changes, operates 
med: um. in teo-position contr 


contacts can 
ornter P senngs tree ty 
yntact table T. Table 
necessary 


ontro Dy means of photocel! and 

oped at exact set weight, Thus method applies 

mtrol mechani sm 
Instrument pounter 
are on 

to increase of decrease 

vane movement of 0006 in. a 


a 
wcutt 
turn on of shut off flow of contro 

relay 

Fig. 1% — Electric neat contro 


ay 


Gut ation- adjusting type (Leeds & Northrup Co amtrols % of 
tome during a short cycle in which electric Neat wil! De on, to give proportional contro! eithout cur 
flow adjustment Measuring wit Sets Slide aire S) atuch in turn sets on control Dridge 
Relay detector detects unbalance call ing for heat and closes furnace, @ the same tie 
providing heat to a Siow heater 4, anc a fast neater which prowide heat to two 
resistances R. Effect of neat in resestances 1s to rebalance Dredge and cut off contactor C after 
time proportional to demand. Second siower heater adds sespense also for time that temperature has 


Fig. 1% ~ Ratvo totallizer (Hagan Corp 


cuit te 


Balance beam devi ce operated by combination of 
pressures of other forces gives a combined output P,. Fulcrum F can be moved to change lever 
arms. Lan De used to add, subtract, multiply or average presswes, or can be commected a5 
preumat:c-Set. pneymst:c-measure controiler of proportional proportrona! pius reset type 
of two gives proportional plus reset plus derivative Balance of pressures P 
pressure Py which thus serves as a force-baiance transmitter 

ow tatio contro! (Agama Regul ator of pressures oF differ 
entia presswes n pipes | and 2 sets position of yet pipe J (Ser Effect of two pressures 
“dy De adjusted by pivot point determined by ratio adjuster R Jet positions prston in power 

C to adjust damper in captive stream 2 for desired ratic 


viewer 
senet ai Mamy operations are conducted as varabie against time. in other cases timers ae used 
to Start ano Stop processes arthout time-sequenced adjustment of contro! govnt. Fig. 20D shows a 
cut Cam for use on a rownt-chart recorder-controiie: equpped a contro! pot follower 
am printed with chart for ease 1s Cufting to desired reiation. in some cases where 
processes may change from time to tram, it +s possible to use an adjustable cam similar to the type 


Controlier there is only one rate of 
demand at which the controiier w!! contro! exactly at the desived contro! port. If there an 
| of permanent changes 19 demand this means usually that the controfier must be reset dy hand. To 
| avoid thus many controliers have the reset feature suppived automatically. A comparison of Figs. 
| 184 and | shows one way in which this can De accomplished. in a proportanal controller with 
out reset the controlier output (e.g.. pressure on the contro! valve) is related directly to values of 
the measured variable. means that with load changes, different contro|ier outputs De 
| needed to maintain the same contro! pont. Automatic reset supplies this flexible feature by ado 
img 2 second Controfier response which changes the controller output at a proportional to 
the ampunt of dew ation 
| There ave still other possible responses that can be added to 2 proportional controtier. The 
Most Common one, in addition to reset, 1s called the derivative response. It changes controlie! out 
put at 2 rate om proportion to the rate of change of the deviation. Its effect is to give the process 
an extra quantity of contro! medium if a sudden increase in Geman taxes piace, then to cease its 
effect entwely as soon as the deviation has been arrested. One way to add this response is show 
in Fig. 186. A reverse response, called inverse derivative, is advocated by Moore Products Co. for 
Short-time-lag processes such as flow contro! where the contro! vaive lag may be greater than the 
process lag. This 1s said to stabilize contro! 


trol. Hot chamber C within the steam vaive (on supply Side) recerves vaporizing |quid from temp 
erature duld if controlled temperature rises. Ths liquid vaporizes in C, prowides energy to close 
valve agains! steam flow. Decrease in temperature at 8 allows wapor to condense. drawing vapor 
back from C and increasing valve opening. Thus valve throttles at opening determined by demand 
Fig. 178 - Selt-prlot pressure reguiator. Except for smal! sizes, pressure regulating valves 

usually have a pilot device operating trom the pressure of the fluid being regulated. Valve 
in Fig. 178 0s typecal. Where selt-operating type (Fig 
selt-prioted types use fluid Died from tegh pressure to low presswe side to act as a source of pilot 
energy. downstream pressure fails, diaphragm opens pilot vaive allowing upstream pressure 
to force D2 upward and increase opening of main valve M. When upstream pressure rises, 0) closes 
P. opens | to low pressure side and allows D> to tall and M opening to decrease. 


Vane V moves between opposed nozzies N so that the thrusts of the nozzles on the vane are cam 
celled out. Fig. 18] shows tne common bali-type prlot in which position of the bai! controlled 
by the primary measurement, determines the pressure by varying the inlet oppositely to the 
leah L. Fig. 182 shows the unique hydraulic jet priot used by Ashania Reguiator Co. A swinging 
jet pipe positioned Dy the primary measurement delivers more of less of its impact pressure to the 
wessure receiving device, depending on its position. Thys device ordinarily moves a prston by 
‘Swinging back and forth over a partition separating pipes leading to the two ends of the prston. 


~ Stack type force-balance controller (Moore Products Co shown nas 
Set-pornt and variable measurement, proportional and reset action, with reiay valve (See 
Set pressure P, 1s balanced agamns! measured variable pressure by means 
prragms and Dy. Restriction controls proportional band, and reset time. Pressure rele 
| tons on diaphragms and 0, contro! leak rate through nozzie and hence pressure over 


in turn, tus contro ts output P) by evther admtting ai at Mor exhausting at bleed ihrough 


porous center of Pressure under D2 opposes any change. Ds controls thus controlling 
| pressure over Dy in relation to flow rates through V) and R 
Fig. 188 - Beam type force-baiance controlier (Foxboro Co.) This controller uses a bean in 


| form of circular annulus, pivoted above by rotatabie pivot arm P and pushed upward agains! pivot 


am P by bellows A.B. C an These are in contact with annulus. With prvat over 
bellows A and 0. proportional band zero. With prvet ports over bellows 8 and proportional 
| band is At intermedate locations, practical progortronal band percentages are obtaned. 


lows B contains set presswe am! dellows measurement presswe. Bellows A is throttling 
dellows, and bellows reset detiows. Relations of these four pressures and the pivot pornts de 
termine leak at nozzle N. Supply aw flows through restriction to nozzle N, also to relay valve. 
Nozzle pressure determines valve position in relay, and hence relatvon of Dieed B and presswe de 


that it +s used to produce a constant output pressure without sustaned flow to be used as a 
ng pressure (set of contro! pout pressure) for torce-dalance cortrotiers. Spring force on 1s op 
posed dy output pressure Supply entering over 0) through restriction R flows ttwough naz zie 
L. controtiing D) and hence controlling whether ay enters output side through Mor leaks from ow- 
Dut side through Dieed B in porows- center diapty age 


iwered to contro! valve and bellows A. Any change in set vs. measurement pressures 6 and C causes 
Deam to tilt depending on proportional band setting Bellows A opposes change @tile 0 initially 
in no correction of its own, but gradually opposes A (aids change) as reset time runs out 
| Fig. 189 Contro! pressure regulator (Moore Products Co.). instrument is to 
| Fig. 168 except that its presswe 1s balanced by force of 3 spring, rather than by some force propor- 
fhonal te process aswrement. Operation is identical with Fig. 168, Dut pwpose 1s different in 


| 
| 
| been off contro: poral, So as to reduce trme to retumn temperature to desired value 
Fig 138 Proportional electric contro! - Varous ways are used for obta:nng proportional 

antrol electrically anth Drdge corcuits. A somple with proportional action only uses a cer 
| the measured valve sets side awe Bridge unbalance 1s detected by relay R which 
| operates motor valve proper dwection, af the same time changing Sime wire unt)! balance is 
| teached, when the valve motor stops 
| Electric control, positron adjusting type (Leeds & Nortnrup Co 

and derivative responses Dy means of 


Provides proportional. reset 
raed Dridge corcunts whose output applied to a motor 


| operated finai contro! element. Primary measurement put into the proportional contro! bridge via 
contr de wre. Condensers and resrst ance of second bridge supply reset and detr 
vative Feedback trom tinal element motor positions Slide ewe in second Comyned outputs 
| of two dredges fed to amplifier for contro! of final element motor 
Fig. 194 contro! (Swartwout Co.). Promary sensitive element 1s a re 


| SiStance thermometer of some element such as a presswe gage manometer of other device @hich 

| prowsdes a potent)a! proportional to measured value dwect, or arth a differentia! transformer 

| uSed as 2 transducer, Measyrement transmitted as a ver two wires fo controller and aiso to 
recorder. Control ¢ goes Over fen ares manual Contre! Staton emi to 
power relay at contro! element which controls ar supply to contro! valve Systew 
elimnates instrument lags, gives Clamed accuracy of 

~ Ratio ontrol mechanism (Hays Corp.). Sumiar general effect to Fig 

Oifferentia! pressure of pressure diaptvagms ae by 


% but 
having setting 


pornter, and mowing in a curved siot. If rateo 1s correct. contactor attached to captive 
Stream diaprwagm makes Nigh low Contacts to contro! damper moto: 
Fig paced by meter Comtact-mahing meter gives impulse propor 
toning pump each time a certain flow quantity passes through main line Then pump injects 
* treating solution into | twough Many warvations of tis principle 
Fig. 193 Continuous-flow proportioning. Meter in line drives a differential gear or 


adjusts variable transmssion V interposed between driver and pump Methods such 


thes car give infinite range of ratvos, accuracies in the onder of 0.01% 
Move counter-clockwise. Fig. 202 shows one type 
positron | and starts process. When hand / reaches process stops. Al any itervening time 
R, hand PROCESSES many seQuenced parts program con 
Here a motor drives a shaft carrying cams and} Such coms 
povnts of paewnatic-set controllers a5 as stato stop 


| 

| fined quantity 

j Hand | 1s set to total time T. Hand 2 moves to 
| 


| can be used to vary conte 


diancing type, although manual balancing 1s Common in laboratory 
al types such as electric conductivity meters. | e 
| 
| 8 
Sestance 4 1s of niche! for cold-junctron compensation. (See Section 1d for method of bringing cold 
unction to instrument Dy compensating leads.) With thermocouple in circurt, onstrument is balanced i 
by and of manually of automatically - see Delow) by mowing wie contact S unti! current through gab | 
voltmete vanomete en | 
pointer can apacitance potentiometer (Foxboro Co.). (See Fig. 163.) Capacities can be substituted for a | 
attemot: pas of resrstances im a potents ometer type corcwt, a3 explamed below 
Causes Resistance ee F 34.) @idely used resistance thermometers, conductivity | 
meters, thermai conductivity gas analysis, etc. Applications where variations in lead resistance | 
'S @asily Ould upset response from sensitive element res use a lead as in Fig Lea 
wit into Doth sides ge and So nearly cance! out. Vanatrons of = = 
uS@d Such a5 type which further improves cancel 
@ resistance changes. As in potentiometers, wheatstone bridges used in indus | 
automat cally self-Dal anced some form of detecting mechanism 


Shown in Fig. 201. interval tomers usually are provided with 2 dial and one or more hands which! portions of the process at predetermined times. Cams can also be used to operate electric 


FINAL CONTROL ELEMENTS 


(a) Pneumatic Operators 


ntact S to powt of zero current flow through G. Such drdges may 
’ 27 
inductance bridge. (See Figs. 170, 171.) Ether two or fowr of the resistances wn an a.c. wheat 
stone Dridge can be replaced Dy inductances mpedances). Fig. 170 shows a type which 1s 
indicator fo seitoalancing aithout usual! self-baiancing mechanism. Fig | a type used for precision 
Jeter m tron of an instrument element 
re Quer Fig Lapactance Drdge F oxto As noted above for potentiometers, two capacr 
plance has tances can De Substituted for resistance: a whe atstone Dridge corcurt. Shown used with are 
tected by Stance ther wier, capacite and Cp replace pa esestances wn Fig. 7. in a.c. 
advantige any undal ance ted elect ally and fed to reversible motor for altering the value of 
nded sty! flow thwough detector circurt ceases. Temperature at 1s indicated by posit von of 
Resist Calanc ing condenser 
nce, and re 
chanical bal trom is reflected trom nwror attached to gaivanometer cov! G. onto anc 
an thence onto erther of two photocells, P, or P >, one for “hugh” and one for Protocet! metnod 
evera! vane MOOSES NO load OF reaction on galvanometer, permits highspeed comparabie 
» to Non-gai vanometer electr 
value Non-galvanometer balancing systems. Most naners of seif-Dalancing Dnidge and potentiometer 
ystew am NOW instruments in atch the usual galwanometer re 
ne placed Dy Some method of elect Jetectron of unbalance. Characterrstically, such instrumeats 
sting ‘ balance so rapidly a5 to be able to carry pen across entire chart scale in 2 to 20 sec 
manen| ~.¢net Fig. 160 - Brown Electrons | Trermo couple output applied to peter 
to restore crcut unbalanced copverted direction of unbalance determining pnase rela 
Detween penerated aitematiing Curent and a Supe 'y voltage So a3 to determine direction of 
orrection applied Dy Salancing aotor side aire not current flow in therap 
esi Stance ha couple crcut Dowerte: alternating Dy tramsformer T ttwough action of witeating reed converter 
f by a.c. at GD cycles Dy cov! E. A.c. transformer output 1s amplified by voltage and power 
amplifiers and appived to balancing motor M. If imphase, motor corrects for over-balance. If 
| outol-phase, mot for under-bal ance 
enteres & Nortfyup) Trermocouple output 1s applied to potentiome: 
le Current 1s Converted fo ac. with vibrated carbon magulator CM 
neat cycle y VA ant used to drive thyratrons, Th. Output phase depends on 
ation but also drives 
je crcuits. See Datancing. Sem iar 
a3 to! Co.). Thermocouple output 1s applved to potentiometer. If not 
converted to a.c. by 2 synchronous switch 8. A.c. output 1s ampir 


(>) Other Types 


Genera! Most commoniy, the finai contro! element in an industrial contro! system 1s a valve 
Sunce a flurd 1s likely to be the contro! medium. However, it may be a positioning device for other 
Ourposes, 4 switch. rheostat, vanable-speed drive, damper, etc. Since vaives are the mas! important 
of these elempats, this section wil! largely De confined to them, although should be understood 
that most of the operators described can be applied to other finai elements than vaives. 

Valve characteristics. Contro! waives are of many designs but in general thew characteristics 
mov Ne described as Develied dish, V-port, *qual-per centage plug equal-percentage V-port and 


Valve design. Many contro! valves incorporate special features suct as bonnets for coo} 
ing of the stuffing box on service above about 400°F special methods of reducing stuffing box 
friction of possible leakage, such as bellows type seals, grease seals and special pacing, exten 
Sion Bonnets to prevent freezing. and special types of Closure device, such as pinch valves, 
Die age valves (Saunders type) and dampers and butterfly valves 

Fig. 205 - vaive. Commonest type of contro! valve operator the age toy 
making the vaive a “diaphragm motor valve” (DVM). Diaphragm tops are of two types avr-to-ogen 
and an-to-ciose. in either case the motion of the diaphragm is opposed by 2 calibrated spring so as 
to make valve stem position proportional to pressure 

F ig. 206 - Valve positioners. Owing to friction in stuffing box of a contro! vaive, it 1s difficult 
to position stem accurately in proportion to controtier output pressure Also there @ | be hyster: 
Sis A positioner cam be used to make stem position accurately responsive to pressure. Positioners 
vary deta! Dut in general are simian in principle to Fig 206 in atch controlier output pressure 
1S applied to ome end of a beam supported af other end by valve stem. Geam acts as a flapper in 
Conjunction ath a aozzie and relay valve. in air-to-ciose valve Shown increase in pressure 


Fig. 209 - Hydraulic valve operator (Republic Flow Meters Co.). Hydraulic operator can be 
applied to valves, dampers and the like. Promary indication applied Through Spring balanced 
beam to 2 rod controlling lea at L. (or avr) pressure applied both above and below piston P 
effective area above being less. Restriction in to cylinder below piston makes contro! of under- 
Drston presswe possible and of Piston movements are converted to position of final 
contro! Through 3 dash pot they are also transterred to beam for ving fo! action. 

Fig. 710 Hydraulic valve operator (Askama Reguiator Device shown is simwiar to that 
Fig 196. Promary measurement positions jet pipe which proyects under 100 ib. pressure 
\eading to two sides of prston Wher jet strmes hai! way Detween pressures are 
equal. Minute deflection alter pressure on one Side or offer amd drive prstan to new position 
F ot agp! catons pvston Should De abie to assume iatermed:ate positions some sort of 


] linea plug. For theottiing service, contro! valves are usually double seated so as to be substan 
tally Dalanced agaas! presswe. Valves may open on increase in pressure of the contro 
medium, of they may close with presswe increase in the | argest number of app! ications (he 

| Develied dish valve 1s satistactory in more complex contro! so-called characteriza valves we 
often used. Fig. 204 shows the mann valve types. a bevelled dish a V-port, an equal 

| percentage V-port, and ¢ a linea plug. Sketch shows parts of the double plug a5 used 

| balanced valves. 


ifts beam. rarses nozzie pressure ant lowers valve stem (follow-up) to Dring definite stew position. 


Fig. 207 ~ Piston-top valve (Annin Co.). Longer stem travel, together with more power for lange 
valves can De secured a piston-type valve motor Design shown has positioner giving 
Stem positian directly progortiona! to controiier output pressure. \oaded on top with constant 


pressure in ‘rom reducer. instrument pressure inside double bellows 1s Balanced agaist 
Cal brating spring positioning pilot valve comtmis admission of an erther under pr stan. ov 
to exhaust £. Position accurate to 0.001 in. Can use singie-seated valve for tight closing 

Fg. 20 Gorm and-scree valve operator Conofiow Corp Developed tor operating age 
valves with long stem trave Stroke w to 36 tor toads to 6.000 Valve slew 
Oriven wp down to desired position Dy reversing a: motor trough a drive Controtier output 
Wessuse appived to smal! priot relay consisting of a double bellows ath pesswe inside 
balanced Dy a Spring ane controlling pilot valve output! to prict valve sa 
pled with Priot om turn controls motron of ait motor. Positioning 1s comtrolied by cam 
Griven trem vaive stem etch controls compression in relay waive Dalancing Spring. Valve can be 
Dat roiled by Nand 


chanical follow wp would be used make piston position accusately progortional to 
position. Can used for driving valves or other final contro! elements against high pressures 
about of static presswe operating |:quad 1s recovered as effective presswe agar! 
Stow 

Electric valve operators. Many types of valve operators are comtrolied by electricity rather than 
pressure Most commanty "Rese are two-position valves Nigh 
Solenosd ger ators are most often used for small electric valves and valves 
for \arger sizes. Electr c-motored waives can be made fo (hottie in many ways, most of winch 
Gude som tore of follow-up bad fo Me controle: as to gree proportionality 
tween valve position and controlier output 


176) gamms contro! only trom downstream side, 
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marks “tt” cind “TUBE-TURN” 
are applicable only to prod- 
ucts of TUBE TURNS, INC. 


Scroppy soys, 

“Aid detense — more 
scrap today...more 
steel tomorrow.” 


Write Dept. H-5 for free 
booklet on Allowable 
Working Pressures 


ONSIDER THIS when you specify welding fittings for permanent, 
leakproof piping . .. the kind that’s maintenance-free: 
TUBE-TURN Welding Tees are drawn from seamless tubing to a 
barrel shape—the form every tee wants to assume under pressure. 
This feature, and the generous crotch radius and thickness, explain 
why TUBE-TURN Welding Tees withstand more pressure than re- 
quired. Bursting pressures obtained in tests of representative fircings 
have averaged over 25% higher than required by standa:d codes. 
For this extra quality at no extra cost get in touch with your nearby 
TUBE TURNS’ Distributor. You'll find one in every principal city. 


Be sure you see the double “tt” 


BE TURNS, ING. 
a @ KENTUCKY 


DISTRICT OFFICES: New York Philadelphia - Pittsburg * Chicago Houston Tulsa San Francisco Los Angeles 


TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO 


A wholly owned subsidiary of TUBE TURWS, INC. 


= 
Engineered to cut maintenance manhours 
ngineer i ‘ 
a 
1, 
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AUTOMATIC CONTROL 
MMEL- 


HAMMEL-DAHL COMPANY 


(175 POST ROAD, (WARWICK) PROVIDENCE 5, R. s. A. 


‘Tojedo Tulsa 
MANUFACTURED AND DISTRIBUTED < The ‘Guelph Guelph, Ontorio 


Englond — 3 Blakeborough & Sons. Brighouse, Yorks. — Paris 
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Yes, the Window's 
q Easily Replaceable 
R75 HOOD! 


Lightweight, cool, comfortable 


* Two drawstrings for underarms assure 
snug fit 


Elastic strap sewn into back of hood 


Here's combined and 


complete protection for head, eyes, neck, shoulders and respira- + Reinforced with leather where head- 


band fits through hood and where 
tory passages in dust and paint spraying operations. The very underarm straps are tied 


broad (10") window of clear cellulose acetate provides unob- * Your choice of white nylon, olive green 
twill or white muslin 

structed frontal vision and can be replaced in a jiffy. Your nearest 

AO’s Industrial Vision Program increases 

production, decreases accidents. Write to- 

day for free booklet “Improved Indus- 

trial Vision.” 


AO Safety Products Representative can supply you. 


AFETY PRODUCTS DIVISION | 
SOUTHBRIDGE, MASSACHUSETTS e BRANCHES IN PRINCIPAL CITIES 
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22 Dbew Fotriceated of This is pert of fears chember febriceted of To exhovat 
eergned fer fhe RCA pleat of Pe: combination of fumes. 


RIGID, 


6200 
for your corrosion problems 


CHEMICAL RESISTANCE, LIGHTNESS, STRUCTURAL STRENGTH 


solid rad available in 10 PARTIAL LIST OF 
to | in diameter. Pipe in standard iron pipe sizes }o to 4” id. 

—ten- and twenty-foot lengths .. . can be threaded like mild steel, USES 

using ordinary pipe dies, 


Electroplating 
Fittings and valves available. Complete catalog is in process of wis 
Anodizing 
compilation, will be available soon. 
Dyeing & Bleaching 
Sheet stock available for authorized fabricators to make up into 
special shapes and units as illustrated in photographs above . . . two 


typieal examples of the adaptability and strength of Boltaron 6200. Brewing 


Tanning 


Welds easier than steel... easily fused with low temperature hot Food Processing 

air torch, Dairy Products Processing 
AVAILABILITY — Distribution is limited to selected fabricators Textile Processing 
trained by the Hartwell Company. This ensures that your fabricator Photographic Processing 
will make efficient and economical use of Boltaron 6200, Trained Industrial Plumbing 
fabricators have already been licensed and established on West 
Coast, East Coast and in Central States area. All inquiries are e 
processed by the Hartwell Company to ensure that the right fabri- Boltaron 6200 is 
cator is assigned to a given job. For further details, write to our manufactured by 


home office, address below. BOLTA, Lawrence, Mass. 


H.N. BARTWELL & SON, INC. 


Industrial Plastics Division * Park Square Building, Boston 16, Mass 
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News about 


B. F. Goodrich Chemical 


HE table here gives you new 

and additional information 
about the properties of Geon Resin 
404. Designed for rigid applica- 
tions, its outstanding chemical 
resistance makes it ideal for uses 
where corrosion is a problem—and 
where rigidity and tensile strength 
are important. Typical examples of 
such uses are fume hoods and duct 
work, tanks for corrosive chemi- 
cals, metal tank liners. In addition, 
Geon 404 is suitable for trays, 
funnels, buckets, etc. 


Geon 404 possesses all the excel- 
lent properties of straight polyvinyl 
chloride, and can be processed 
without plasticizer addition on 
standard equipment. In addition to 
its outstanding chemical resistance, 
Geon 404 also provides exceptional 
strength coupled with light weight, 
and excellent electrical properties. 
For further information, please 
write for Bulletin G-6, Dept. GF-3, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
In Canada: Kitchener, Ontario. 
Cable address: Goodchemco. 


CHEMICAL RESISTANCE OF GEON RESIN 404 


Original Properties of o Plastic Containing Geon Resin 404 and a Tin Stobilizer 


Ultimate Tensile Strength (psi) . 


Ultimate Elongation (%) . 


PROPERTIES AFTER 30-DAY IMMERSION 


IMMERSION MEDIA 


ROOM TEMPERATURE 


60°C 


Tensile (psi) | Elong't'n (%) 


(psi) Elong't'n (%) 


Air Oven 


INORGANIC ACIDS 
Sulfuric Acid . . 
Sulfuric Acid 

Hydrochloric Acid . . 


ALKALI SOLUTIONS 

Sodium Hydroxide. . . . 
Sodium Hydroxide. . 
SATURATED SALT SOLUTIONS 
Barium Sulfide 

Calcium Hypochlorite . . 

Tri Sodium Phosphate 

Sodium Dichromate 


Oxalic Acid 
Citric Acid 
Stearic Acid. 
ALCOHOLS 


Ethylene Glycol 
Glycerin 
HYDROCARBONS 
Lubricating Oil. 
lubricating Oil. 
lubricating Oil. 


linseed Oi! . . 
Castor Oil 
Cottonseed Oil 


ORGANIC SOLVENTS 


Trichloro Ethylene 
Carbon Tetrachloride 


MISCELLANEOUS 
Hydrogen Peroxide. . 
Formaldehyde 
Triethanol Amine. . . 


9800 12 


10,000 
9000 
9800 
9000 

10,100 


9600 
10,000 


9700 


GEON RESINS « GOOD-RITE PLASTICIZERS ...the ideal team to make products easier, better and more saleable. 
GEON polyviny! materials « HYCAR American rubber «© GOOD-RITE chemicals and plasticizers « HARMON organic colors 
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hy 
ON DAT, 
RESiy 
40 4 
20% 8500 12 12 ‘. 
80% 8900 12 14 vf 
30% 8600 10 12 a 
Nitric Acid. . 60% 8500 12 12 
Phosphoric Acid. . . . . 75% 8600 10 W 
8400 " 12 
8400 9800 12 
8600 8600 12 { 
ORGANIC ACIDS 
Acetic Acid . - 80% 8100 10 9500 12 awl 
Acetic Acid . . Glacial 7800 12 3000 10 
8600 12 9800 | 12 
Ethyl Alcohol | 8400 6400 12 
~~)... 8700 W 8600 12 
Amyl Alcohol... 8600 9200 13 
pegs | 8700 10 9800 12 1 
-ASTM #1 | 8400 | 10 9800 
-ASIM #2 | | 12 9800 13 
. ASTM #3 8600 12 9800 12 ee] 
Gasoline. . . . . 70 Octane 8400 
Gasoline . . . . 100 Octane 8800 W | on 
12 10,000 12 
8500 12 9700 13 
| 
8800 | 2100 190 
1700 140 Gelatinous Gelatinous 
. Turpentine... 8700 10 9200 W 
‘ Stoddards Solvent ...... | 9000 10 10,200 
. 50% | 9400 | 10 10,800 " - 
10 9900 12 
| 5300 | 180 3000 130 
P 
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shell. The way it works is answer — 
FOR SMOOTH EVEN FLOW from inlet to outlet the fluid flows through 
of Steam, Water, Air, Oil, Etc. this valve in a straight line —a stream- 
. line. There is no detour around a dividing 
wall —the direction of the flow is not 
changed at right angles because of a seat 
wall AND the flow is not broken up by valve stems, springs, or other parts. 
Forget it once it's installed like others do. PROOF: “We have a large 
number of buildings scattered over about 100 acres of land. Just where 
we installed these Streamlined Valves | dont know. But | do know that I 
haven't seen or heard of them since they were installed."—Case No. 343. 
PROOF: “We installed four or five of your Streamlined Regulators. The 
last | heard of them they were holding pressure the same as when we 
first installed them. And as far as | know no one has ever touched them." 
—Case No. 345. 
Bulletin 1000 will give you full details. 


YOU GET MAXIMUM CAPACITY WHEN IT IS NEEDED MOST 


CONSTANT DELIVERY PRESSURE 
PRACTICALLY ZERO IN MAINTENANCE COST 
SPEEDIER PRODUCTION RESULTS 
COST-SAVING OPERATION 


TROUBLE-FREE SERVICE 
SMOOTH OPERATION 
TIGHT CLOSURE 

NO SPOILAGE 


ACCURATE PRESSURE CONTROL AT ALL TIMES 


(ASH STANDARD 
CONTROLS.. 


A. W. CASH COMPANY 
DECATUR, ILLINOIS. 


BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send for them 


Bulletin 968 features the CASH 
STANDARD Type 34 Pressure Re- 
ducing Valve — direct operated — 
direct acting for handling steam, 
hot water cold water, air, oil, 
brine—and most liquids and geses 
excep? some injuri ous chemicals 
IMustrates and describes the dif- 
ferent styles available and tells 
about their applications Three 
Peges of capacity charts 


Bulletin 956—feotures the CASH 
STANDARD Type 4030 Bock Pressure 
Valve — designed to ovtomoticolly 
mointoin constent pressure in the 
evaporoter corresponding to @ con 
stont temperoture desired. Shows an 
Ammonia ond Freon Ges Capacity 
Chort bosed on ABSOLUTE pressures 


Bulletin 966—feotures the CASA 
STANDARD Self-Contoined, Pilot 
Operoted Type 10 Pressure Reducing 
ond Reguloting Valve for use with 
woter or oir; with ony cos or o}! thot 
is non-corrosive, and with refrigerat 
ing fluids such os Ammonia and 
Freon. Mony interesting po-ticulors 
exploined such os: how valve works 
tight seoting, lerge capocit 
woste, no woter hommer or chatter 
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THEN PUT 
BIRD FILTERS 
ON THE JOB 


No need to guess or gamble. Hundreds of installations on every- 

The Bird Research and Development thing from ores to oxides, pigments to 
Center has everything it takes to get potato starch, fish meal to foundry sand, 
reliable findings on your solids-liquids testify to the success of this policy of 
separation problems — get them on an filtration facts first, then performance in 
adequate scale — and get them fast. the field. 


BIRD MACHINE COMPANY .: South Walpole . Massachusetts 


Continveus F LT 
Centrifugal ER 
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@ We doubt very much if you have ever read a booklet on 
Condenser Tubes, quite like this one. 

Plant engineers should find it of unusual interest particu- 
larly with present restrictions on copper and its alloys making 
it more important than ever that every last ounce of use be 
squeezed out of the condenser tubes in their plants. 

This 28-page booklet includes data on various copper alloys, 
photos of cut-away tube sections showing various types of cor- 
rosion encountered in condenser tube service and photomicro- 
graphs showing the grain structure of different kinds of metals 
under varying operating conditions. 

Send for your copy today. Please make request on your firm's 
’ letterhead. Thank you. Address Department P.R., Revere Cop- 
per and Brass Incorporated, 230 Park Avenue, N. Y. 17, N. Y- 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 i 
230 Park Avenue, New York 17, N. Y. 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Yes, on every count 


LINK-BELT “PA” OSCILLATING CONVEYOR 


opens new horizons in conveying 


Three dust-tight Link-Belt Oscillating Conveyors, 24 in. wide, handle 40 
TPH of highly abrasive silicon carbide. Spring mountings isolate vibration 


POSITIVE ACTION—uniform 
regardiess of surges. 

LEAK-PROOF—<can be made dust- or gas-tight, 
eliminates spillage 

SANITARY—<completely selt-cleaning. 

COMPACT— ideal for congested areas. 

LONG LIFE—tew moving parts 

LOW MAINTENANCE—only drive is lubricated, 
low operating trequency 

GENTLE 
VERSATILE—tfor a few pounds to 200 tons per hour. 


no breaking down of material 


ECONOMICAL— particularly on longer runs—spring 
acuon, minimum hp. 

BALANCED CONSTRUCTION——can be furnished counter- 
balanced to isolate all vibration 


- Wii THER you're handling steel turnings or salt 
... hot castings or cocoa beans . . . coal or flour — 
the ten engineering advances at left can mean 
stepped-up production at lower cost. Only Link-Belt's 
“PA” Oscillating Conveyor has them all! 

This far-reaching development has many important 
advantages—high capacity, long life, heat resistance, 
enclosability. And the handling is so gentle, even a 
cigarette ash can ride the full run intact! Ask for 
Book 2444 for complete information. 


LINK{@}BELT 


“PA” OSCILLATING CONVEYORS 


LINK -BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, 

tlanta, Houston |, Minneapolis 5, San Francisco 24, Los Angeles 33, 

Seattle 4, Toronto 8, Springs (South Africa), Sydney (Australia). 
Offices in Principal Cities. 


Three “PA” models offer wide range of operating characteristics 


“PA” FLEXMOUNT 

for lighter doty. 8 to 24” 

trough widths, up to 24 tons ° 

per hr capacity. 24 in. widths and up to 
tph capacity. 


“PA” TORSION 


80 
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“PA™ TORSION 
MOUNT, channel 
trough, for heavy-duty. 24 

to 48 in. widths, capacities to 
over 100 tph. 
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fo CAN ELIMINATE costly building 


on many different kinds of instal- 
lations by using Allis-Chalmers tube- 
type totally-enclosed, ‘an-cooled motors 
and installing them outdoors. The 
motors shown here operate outdoors ali 
year round in a tough midwestern cli- 
mate. Rain, snow, dirt, the weather's 
worst conditions, do not affect their 
dependable operation. And the sam 
kind of savings can be made in hun 
dreds of applications in many fields. 


Self-Cleaning Feature 
Saves Maintenance 
The cooling system in this unique 
motor is practically self-cleaning. Cool- 


Texrope and Vori-Pitch ore Allis-Chalmers trodemorks, 


ALLIS-CHALMERS 


12 


ing air is blown through straight, 
smooth tubes at sufficient velocity to 


corners or pockets . trap dirt or mois- 
ture, If sticky dirt clings, a ramrod will 
clean the tubes in seconds. 

In either indoor or outdoor service, 
Allis-Chalmers tube-type, totally-en- 
closed, fan-cooled motors reduce main- 
tenance by keeping themselves clean. 
n-proof de- 
sign. Get full details from your A-C 
Authorized Distributor or District OFf- 
fice. Or write Allis-Chalmers, Milwaukee 


1, Wis., asking for bulletin 51B7149. 
A-3699 


Also available in expl 


clean out ordinary dirt. There are no 


building buy! 


Sold... 
Applied... 
Serviced... 
by Allis-Chalmers Authorized Dectlers, 
Certified Service Shops and Sales Offices 


throughout the country. 


CONTROL — Ménvol, 
magnetic ond combina- 
tion storters; push but- 
ton stotions end compo. 
nents for complete con- 
trol systems, 


TEXROPE — Selts in 
oll sizes ond sections, 
stendord ond Vori- 
Pitch sheaves, speed 
chongers. 


PUMPS — Integro! 
motor ond coupled 
types from % In. 
to 72 In. discherge 
end up 
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RESEARCH KEEPS 


FIRST IN RUBBER 


Now you can see the 
difference between grommet 
belts and ordinary V belts 


B.F. Goodrich grommet V belts last longer, serve better, save money 


HE “X-ray” belt, made of transpar- 
‘aaa material, was developed just 
to show you the exclusive B. F.Goodrich 
grommet construction Now you can 
look beneath the surface of a V belle, 
see for yourself what makes B. F.Good- 
rich grommet V belts last longer, keep 
running with fewer interruptions, need 
less attention 

Note the twin grommets — Each 
of these grommets is like a giant cable 
except that it’s endless—a cord loop 
built up by winding heavy cord on 
itself. Ir has no overlapping ends. 
Because most of the failures in ordi- 
nary V belts occur in the region where 
cords overlap, the endless cord section 


Cuemicat 1952 


in a grommet V belt eliminates such 
failures 

Concentrated cord strength — All 
of the cord material in a B. F. Goodrich 
grommet multiple-V belt is concen- 
trated in twin grommets, positioned 
close to the driving faces of the pulley. 
No layers of cords to rub against one 
another and generate heat; cord and 
adhesion failures are reduced 

Better grip, less slip — Grommet 
belts have more rubber in relation to 
belt size. Without any stiff overlap, 
they're more flexible, grip pulleys ber- 
ter. Size for size, grommet belts give 
V4 more gripping power, pull heavier 
loads with a higher safety factor. Be- 


cause there is less slip, there is also 
less surface wear. 

Only B. F. Goodrich has the 
grommet!—No other multiple-V belt 
is a grommet V belt (U. S. Patent 
No. 2,233,294). Now available in C, 
D and E sections. Your local BFG 
distributor has an “X-ray” demonstrator 
belt and will be glad to show it to you. 
The B.F. Goodrich Company, Indus- 
trial & General Products Division, 


B.E Goodrich 
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AVAILABLE... 


from CARBIDE ano CARBON’S 
expanded production facilities 


Eethanolamines are available now in greatly increased quantities—a result of added facilities 


for produetion of Ethylene 


Vone-. 


di-, and triethanolamines have been produced by Carsipe and CARBON since the 


1050". Cannipe’s long experience in production of these basic materials assures you of high, 


uniform quality. 


L ethanolamines for acid gas absorption. for solubilizing 2.1-D. and for making nthetie 


detergents. soluble metal-cutting oils, corrosion inhibitors. 
and other amine derivatives. 

Drum stocks of ethanolamines can be delivered promptly 
from warehouses in principal industrial areas. Compart- 
ment and full tank car lots can be shipped promptly to 


meet your needs, 


CARBIDE ano GARBON 
CHEMICALS COMPANY 


A Division of 
Union Carbide and Carbon Corporati 


30 East 420d Street New York 17, &. 
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Carries the Load for WYANDOT DOLOMITE 


Fairfield Conveyor Systems work around the clock 
for Wyandot Dolomite, Inc., Carey, Ohio, in handling and 
processing dolomite. 


A typical example of the many rugged material 
handling jobs assigned to Fairfield, these systems utilize 
every component in the bulk material handling field to 
bring you economical operating costs by eliminating 
costly old-fashioned material handling methods. Then 
too, responsibility for the complete handling system rests =a 
with one source—for Fairfield designs, fabricates and +} " 


installs the complete job. 


Check with this outstanding organization on your Centrifugal discharge type elevator de- 
bulk material handling needs today. Bulletin 152, de- signed and built by Fairfield at @ modern 
scribing Fairfield Systems, is available on request. Write processing plant. 
the Contract Division, Fairfield Engineering Company, ; 

Marion, Ohio. 


THE FAIRFIELD ENGINEERING COMPANY 
349 Chicago Ave., Marion, Ohio 


- 


FAIRFIELD 


Specialists in bulk material handling 
One of a greot variety of Fairfield Belt 
Conveyors of work in an eastern chemical 
plant 
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TOXIC CONDITIONS ELIMINATED 


Protit! 


A Dracco Pneumatic Conveyor is the obvious answer for handling 
your toxic or hazardous bulk materials safely and swiftly —with savings! 

This modern technique is being used by an eastern manufacturer of 
insecticides for handling lime, lead oxide, and crude arsenic. The 
Dracco system replaced slow wasteful manual methods which exposed 
workmen to burns, poisoning and injury. These conditions were 
eliminated by the Dracco Pneumatic Conveyor, which has more than 
paid for itself in labor and cost savings 

Designed for flexible operation, the pneumatic conveyor was Dracco 
engineered to the exact job requirements of this plant. The dual-unit 
system unloads railroad cars and transfers materials from primary 
processing or storage to final processing at five tons per hour 

This is only one of many installations where automatic, high- 
efficiency Dracco Pneumatic Conveyors are solving difficult materials 
handling problems. Dracco engineers are at your service to apply 
these modern, cost-saving methods to your specific problem. 


DRACCSO CORPORATION 
Harvard Avenue and East 116th Street * Cleveland 5, Ohio 


Consult your nearest Dracco representative 
or write Dept. C-5, Cleveland 5, Ohio, for 
specific information on Dracco Equipment. 


(Upper photo)—Aerial conveying 
line (top ieft) moves materials from 
primary processing to storage or 
final processing in a Dracco Pnev- 
matic Conveyor system at eastern 
insecticide plant. 


(Lower photo)—Reclaim lines trans- 
fer materials from storage to final 
processing. Versatile system also 
unloads railroad cars, moving ma- 
terials to storage or processing. 
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Lined Piping | 
HEREVER you handle corrosives, abrasive The G.T.M.—Goodyear Technical Man—will hh 
\ materials and other enemies of metal pip- _ gladly discuss your problem—and recommend uF 
ing, it will pay you to investigate the savings a PLioweLp lining matched to your needs that a 
you can make with PLiowEeLp—Goodyear’s — will give you these benefits: a 
lining material that bonds permanently to | OWEROVER-ALL COST because the useful ' 
metal surfaces. life of PLiowep lined pipe so far exceeds mh 
unlined pipe that its slightly higher initial et 
cost is more than made up by your savings in a 
replacement outlays. 
LOWER MAINTENANCE COST. Because 


PLIOWELD is absolutely impervious to 
corrosion, daily inspections and frequent 
maintenance shutdowns are eliminated. The 
savings this means should cover the cost of 
PLIOWELD lining in a short time. 


IMPROVED PRODUCTION where PLioweLp 

lined pipes handle production items. Your 
product is protected against taint and discolor- 
ation because the lining won’t slough off or 


contaminate liquids. a 
Ask the G.T.M. about Piiowexp lined pipes, 
fittings and equipment—everything from lab- is 
oratory equipment to rail tank cars—or write a 
Goodyear, Akron 16, Ohio. 


Plioweid—T. M. The Goodyear Tire & Rubber Company, Akron, Obie 


THE GREATEST NAME IN RUBBER 
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| You Can Save More wi oe 
3 
3 Does not split or looser, wit 
wetting en under ture 
installation 
i 


Gouverneur Talc's 


MATERIAL HANDLING PROBLEMS 


with Fuller Conveying Systems 


PRODUCT OF OUST CK 


PUMP HANQUNG ALL PRODUCTS TO 


SAMPLERS CONVETING UNES TO STORAGE 


> 


ATOR FEEDING 


Gouverneur Talc 
Company, (subsidiary 

of R. T. Vanderbilt Com- 
pany of New York) has solved 

its conveying problems with a Fuller- 
Kinyon Conveying System and F-H Airslides. 

Three Fuller-Kinyon Stationary Pumps convey 
materials from pulverizers and dust collector to the 
storage silos and flat-bottom storage bins. One ad- 
ditional Fuller-Kinyon Portable Pump delivers ** Nytal”’ 
tale from the silos and bins to the bulk-loading station 
and packer bin. Airslides, equipped with air-motor- 
operated cut-off gates, actuated by bin-level indicators 
in the packing bin, empty the flat-bottom bins directly 
into the portable-pump hopper. 


Fuller equipment has solved Gouverneur’s material 
handling problems conveniently and economically, 
reducing costs and increasing handling efficiency. It 
can do the same for your plant. 


Ask for a free Fuller survey to determine the most eco- 
nomical and efficient method for handling your materials. 


DRY MATERIAL CONVEYING SYSTEMS 
AND COOLERS—COMPRESSORS AND 
VACUUM PUMPS—FEEDERS 

AND ASSOCIATED EQUIPMENT 


Fuller 


FULLER COMPANY 
Catasauqua, Pa. : 
w 
7 120 So. LaSalle St., Chicago 3 v 
uller inyon Portable Pur underneath silos iwshde (upper left 
bin, for delivery to 420 Chancery Bidg., SanFrancisco4 
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1, GENERAL MANAGER, 2. AUDITOR, 3. PROJECT ENGINEER, 4. RESEARCH ENGINEER, 5. PROCUREMENT ENGINEER, 6. MANAGER OF CONSTRUCTION, 


7, PERSONNEL MANAGER, 8, PLAND 


Inthe 
BIG LEAGUES 


its TEAM-WORK 
that counits 


WING AND SCHEDUUNG ENGINEER, 9, SALES MANAGER, 


Although the stars on the Chemical Plant’s team are not 
publicized, the roster is made up of engineers and other 
specialists having outstanding performance records. Chemical 
Plants Division is staffed to “take over” tentative plans and 
see the job through to completion with competence, speed 
and economy. Whether the project calls for a packaged gaso- 
line plant, an addition to your present facilities or the 
construction of a complete process plant ready for operation, 
Chemical Plants is interested in playing ball with you. 


CHEMICAL PLANTS DIVISION 


BLAW-KNOX CONSTRUCTION COMPANY 
930 Duquesne Way, Pittsburgh 22, Pa. 
Tula 1 © New York 7 * Chicago 3 * Philadelphia 3 * Birmingham 3 * Washington 5, 0. C 


to — 
; 
i 


we 


OFFER 


If you will put a Jenkins Valve, recom- 
mended for your particular service, on the 
worst place you can find — where you can- 


not keep other valves tight — and if it is not 


perfectly tight or it does not hold steam, oil, 
acids, water or other fluids longer than any 


other valve, you may return it and your 


money will be refunded. 


A FAIR OFFER THAT HAS BEEN IN EFFECT 
SINCE 1869 


This famous “Fair Offer” has 
been published at frequent intervals for 
the past 83 years. It can be repeated, 
again and again, only because all 
Kl N S Jenkins Valves measure up to its sincere 
J E N pledge of exceptional dependability. 
FOR THE Mate 
_., Despite their extra value, proved by 
VA LV ES countless economy records in every type 
of service, you pay no more for Jenkins Valves. 
Jenkins Bros,, 100 Park Ave., New York 17. 
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Special Vertical Autoclave 
for curing safety glass. 


Horizontal Jacketed Autoclave 
with helical type agitation. 


CHEMICAL 


1952 


Electro-Vapor, Heated 
Resin Pilot Plant 


Stainless steel Granulation 
Blender 


Jacketed Rotary Carbonator Cut-away view of Electro-Vapor® 
heated Reaction Kettle. 


Do you need a 1-gallon laboratory autoclave? Or a com- 
mercial unit of several hundred gallons capacity ? Blaw-Knox 
has the extensive manufacturing facilities and engineering 
experience to furnish processing equipment which will meet 
your requirements in every respect. In addition to standard 
units we also fabricate special equipment to specifications. 
For further information write for Bulletin 2383. 


PROCESS EQUIPMENT DEPARTMENT 
BLAW-KNOX DIVISION of Blaw-Knox Company 
2090 Farmers Bank Bidg., Pittsburgh 22, Pa. 
Other Offices in Principal Cities 


BLAW-KNOX 


standard Special 
Large ot Small. | 
- 

EQuipmenT FoR: 
Gas Cleanings Sol- ae 
vent Extraction Solve | 
Recovery Heat Transfer 
crystallization’ High 
pressure processind 
‘ 
ond other processes oe 


TYPICAL WIGTON-ABBOTT SERVICE IN THE PROCESS ENGINEERING FIELD 


~ 


at 


onomic surveys 


and analyses. 
| 


( ‘AN your product—or contemplated product—be manufactured 
‘ competitively at the location you are considering for a new 
plant? Wigton-Abbott engineers are prepared to furnish 
comparative economic surveys and analyses on your proposed 
products, based upon such factors as capital investment, 
operating costs, availability of labor, raw materials and utilities, 
transportation and markets for any sites under consideration. 


WIGTON-ABBOTT This is one phase of the 5-point service to the chemical industry 
SERVICES TO THE offered by the Wigton-Abbott Corporation. Let us discuss your 
CHEMICAL INDUSTRY entire plant construction problem with you and show you how 


Wigton-Abbott can help you every step of the way. 


@ Yours for the asking 


“Packaged Plant Construction”. 
Reading time, only 10 minutes— 
but it will save you many hours 
by answering basic questions. 


Wigton-Abbott Corporation 


DESIGNERS...ENGINEERS...CONTRACTORS...PLAINFIELD, NEW JERSEY 
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For greater filtration efficiency, 
easier cleaning operation... 


Norton ALUNDUM* Seamless Tubes 


Increase the efficiency of your filtra- 


tion system with Norton porous seam- 
less tubes. Made of long lasting ALUN- 
DUM grain, their seamless construction 
assures more uniform filtration and 
faster, more thorough cleaning by back- 
washing. 

Used in systems filtering water, sol- 
vents, cutting oils, wine, food oils, and 
other liquids . . . in reclaiming cleaning 
fluids, industrial waste .. . in swimming 
pool filtration, and boiler feed water 
treatment. 

Norton porous mediums, in both tube 
and plate forms, bring you chemical 
stability unaffected by most corrosive 
acids, strength that assures maximum 
resistance to breakage and chipping... 
controlled 


Norton process 


structure (an exclusive 


that permits positive 


ENGINEERING 


May 1952 


control over grain spacing and _pre- 
determined pore size and open pore 
ratio to mect your requirements. 


Send for Bulletin No. 140 


Plan now to get complete data on 
these Norton refractory products by ob- 


taining Norton Bulletin No. 140: 


*Trade-Mork Reg. U.S. Pat. Off. and Foreign Countries 


“Norton Porous Mediums.” Ask your 
Norton representative for a copy or 
write us direct. NORTON COMPANY, 
501 New Bond St., 

Worcester 6, Mass. 

Canadian Represen- 

tative: A, P. Green 

Fire Brick Co., Ltd., 

Toronto, Ontario. a 


WNORTONY 


POROUS MEDIUMS 
Making better products to make other products better 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


& 
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For centralized control 
with greater flexibility 


Here's an attractive, versatile new motor control 
center that you can easily plan, install, and service. 
Compact—a section is only 20 inches wide, 20 
inches deep, and 90 inches high. It will accom- 
modate NEMA Size 1 through 4 starter units 
back to back. 

A four-inch wiring trough provides ample 
space for outgoing wires and atlien Starter units 
are designed for easy inspection and servicing. 


There are many provisions for protecting per- 
sonnel from mechanical and electgical injury. This 
G-E motor control center has also been labora- 
tory tested to assure protection against 25,000 
amperes short-circuit current. More information 
on this new, modern motor control center in 
bulletin GEA-4979A. Write your nearest G-E office 
today. General Electric Co., Schenectady, N. Y. 


THIS COMPACT, ATTRACTIVE, G-E MOTOR CONTROL CENTER provides the most modern 
method of controlling a-c motors up to 200 horsepower from a central location, 
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NEW General Electric 


STARTER UNITS ARE COMPLETELY ACCES- 
SIBLE. All components—even the pilot 
devices—are mounted on a sturdy frame 
with all terminals front connected. 


EASY TO WIRE. Ample four-inch wiring 
trough is completely accessible by re- 
moving horizontal metal barriers be- 
tween units. Barriers isolate and sup- 
port units as they are slid into section. 


ELECTRI 
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DESIGNED TO PROTECT PERSONNEL. Rear 
view shows metal barrier that separates 
Starter unit space from bus bars. Verti- 
cal section features new “I-beam" con- 
struction for strength. 


VERSATILE. Starter unit sizes and ty 
are in even multiples of 14 inches. Fus- 
ible and circuit ot oh combinations 
of the same starter size are interchange- 
able without changing doors. 


Motor Control Center 


EASY TO INSTALL AND INSPECT. Sturdy, 
light-weight starter units are easy to 
handle, and interchangeable because 
of standardized dimensions and com. 
ponents. 


EASY TO SERVICE. Doors swing wide (no 
hinge wiring); unit is easily discon- 
nected from bus and held in test posi- 
tion for protected servicing. 


tu 


780-52 


“TEPHYRWELO'® WELDING FIT- 

TINGS . . . SS Type 304347.316— 

Inconel ond other SS analyses. Fabri- 

cated in 0.0. Pipe and Tube Size, '/, 

in. thru 24 in.—ells, tees, adapters, 
etc. Covered in Cataleg 748 


RECESSED-END FITTINGS . . . Stein 
less Type 304-347-316. Low cost, light 
weight fittings for fast, simple sol- 
dering, brazing or socket welding 
Sizes from in. thre 24 in. Full 
ine of elbows, tees, adapters, etc 
Covered in Cotelog 948 


CLAMP-TYPE CONICAL FITTINGS . . . 
requires only simple ferrule, 
sures leok-tight joints senitery 
Teflon gaskets. Fast, simple essem- 
bly ond disassembly. Full line in 
sizes from 1 in. thru 4 in, 


CONICAL END FITTINGS . . . Stainless 


SANITARY TYPE FITTINGS . Stein- Type 316—Incone!l and other SS an- 


less Stee! and Tri-Alloy (Wickel Al- 
ley), from 1 in. thre 4 in. 0.0., full 
range of fitting types. Approved os 
meeting 34 Standards throughout, in- 
corporating exclusive design features 


alyses. Complete line, sizes from | 
in, thru 4 in. 0.0. Features: Light 
weight—low cost—fast installetion— 
leak tight—easily edapted to other 
fitting types. Covered in Cotelog 848 


Covered in Catalog 150-8 


for the COMPLETE LINEX of = 
CORROSION-RESISTANT PIPING 


*ALL FROM ] SOURCE 


The COMPLETE Tri-Clover Line includes: 


Flared Tube Fittings (Koncentrik) 

Tube 0.0. Buttweld Fittings (Zephyrweld) 
LP.S. Sch. ond 10 Buttweld Fittings 
(Zephyrweid) 


0.0. Sch. 40 and 80 Buttweld Fittings 
Flanged Conical End Fittings (Tube 0.D.)— 
1” Through 4” 
1” Through 10” 


TEIALLOY AND STAINLESS STEEL 
AMITARY FITTINGS VALVES 
PUMPS, TUBING, SPECIALTIES 


FABRICATED STAINLESS STERL 
INDUSTRIAL FITTINGS AND 
PUMPS 


THE Complete LINE 
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Here you see five representative fitting types that go to 
; source. Install these stainless steel or alloy products in your « 
process lines and realize the advantages of increased produc- o 
tion and lower maintenance cost. 32 years of specialized expe- 
rience in solving corrosion piping yours 
(Stainless Stee! ond Tri-Alley) 
/ AL - Ail-Sonitery Magnetic Full-Flow Traps ‘ 
© Contritugal Pumps—Sonitary end Industrial 


There’s many a reason for the 

' parallel growth of the 
Petro Chemical Industry 
and the increasing use of 
Petro-Chem Iso-Flow Furnaces by 
leading Petro Chemical Companies. 


1SO-FLOW FURNACE USERS KNOW. .. . that the Petro-Chem Development 
Company has but one basic product; processing furnaces for petroleum, chemical 
and allied industries. As a result of experience, they know that it does not pay to 
build their own furnaces; that Petro-Chem Iso-Flow Furnaces cost less, operate 
efficiently and usually beyond their rated capacity . . . they know that all process 
data made available for the design and engineering of Petro-Chem Iso-Flow 
Furnaces is kept strictly confidential . . . never released by Petro-Chem 
Development Company engineers. 

The Petro Chemical, Petroleum, Chemical and allied industries can be confident 
that as they grow in size and advance in technology, so Petro-Chem Iso-Flow 
Furnaces will keep pace. 


> ; 
 PBETRO-CHEM ISO-FLOW FURNACES 


: 
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Ci CE spells growth 
‘ 
{hu 
Runs to stils in US Petro Chemical produc. In’ 1946 there ‘were 400 
trom 3 million 500 thou- tion has increased trom and as of Feb 1952 
¢ o/% 7 to more than 6 ™ to more than 16 billion ‘ naces performing in the 4 
million 500 thousand pounds in 1951 
|_REFINERY RUNS ~PETRO CHEMICAL PETRO-C 
There’, 
we 
of the pe, 
themicay eleum and 
for r “a 
ICIENCy 
| 
- / PETRO-CHEM DEVELOPMENT CO., iCORPORATED 
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Beater Sizing 
S/V Ceremuls-Im- 
prove finish, reduce 
curl. 

Pitch Control 
S/V Sovalent 911 
Attacks pitch in 
sulphite digester, 
increases pulp 
production. 

Surface Sizing 
S V Ceremuls Add 
water resistance, im- 
prove finish 


Water Absorbency 


S V Sovatex A 


Softens improves 
re-wetting 
Pitch Removal 


Sovalents Remove 
pitch from wires, 
screens and felts 


Defoaming 
S V Foamrexes 
Reduce foam in chests, 


on wires, and in effluent 
waste streams. 


S/V Cerese Wax 
For clear halftones 
and fine stipple 


High-Grade Inks 
S/V Cerese Wax 


Improve toughness, 
prevent “skinning.” 


Ink Lengtheners 
Special Compounds 
Give good pigment 
dispersion. 


Carbon Papers 
Microcrystalline 
Waxes Improve 
“pick-off,” extend 
paper life. 
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S/V Microcrystalline 
Waxes Set new 
laminating strength 
standards. 


Wax Coating 
S/V Microcrystalline 
Waxes Impart low 
temperature flexibility 
to paraffin waxes. 


Wax impregnation 
S/V Microcrystalline 
Waxes Enhance 
grease, oil resistance. 

Oil impregnation 
S/V Prorex Oils 
Produce odorless 
food wraps. 

Vinyl Coating 
S/V Ceremuls 
Added to lattices, 
prevent blocking 


Grade C Wrap 
S/V Microcrystalline 
Waxes. For coating 
and laminating. 


Glass Etching 


S V Microcrystalline 
Waxes resist . .. 
eliminate “fuming”; 

give sharp needle etch. 


Glass Molds 
Special Oils— Easily 
applied, reduce die 
wear and rejects. 


Rust Prevention 
S V Sova-Kotes 
Protect glass molds 
during storage. 


PACKAGING 


Frozen Foods 
S/V Magnowax- Sets 
new standards for 
toughness and 
flexibility. 


Paper Milk 
Containers 
S,/V Sovawax D 
Provides strong ductile 
paraffin wax coating. 
Container Linings 
S/V Microcrystalline 
Waxes- For barrels, 
drums and cans. 
Rust-Proofing 
SV Sova-Kotes— Keep 
metals from rusting. 


Service Forces’ 

Requirements 
S,V Microcrystalline 
Waxes For dip-coating 
and sealing. 


RESINS, PLASTICS 


Vinyl Compounds 
S/V Sovaloid C 
Total or partial 
plasticizer for low-cost 


c Pp c Pp 
compatible, will not 
migrate. 

Vinyl Plastisols 
S/V Sovaloid C 
Produces free-flowing 
compositions. 


Natural Resins 
S/V Sovaloid N— 
Low-cost plasticizer, 
completely com- 
patible. 


HERES HELP... make 


PULP & PAPER PAPER (Converting) 


Check this list for ways to 


Speed Operations — Lower Costs 


© The chances are that the product you 
have been looking for —to meet one of 
your processing needs — is listed right 


here on these pages. 


Your Socony-Vacuum Representative 
will be glad to give you details — and help 
you apply this product to your particular 


requirements. 


SOCONY-VACUUM 


Process 


FOOD, DRUGS 


CERAMICS 


Dry-Pressing 
S/V Ceremuls— 
Binders, improve flow 
properties, increase 
density. 
Steatite 
S/V Ceremul C 
Increases green 
strength, maintains 
electrical properties. 
Grinding Wheels 
S/V Ceremul R— 
High strength binder 
for dense abrasives. 
Brick, Pottery 
Special Oils Retard 
die wear and reduce 


rejects. 


Benzonitrile 
An intermediate used 
in the manufacture of 
resins and dyestuffs. 
Thiophene 
Used in anti-histamines; 
of interest for dyestuffs, 
insecticides and textile 
chemicals. 


Streptomycin; 
Penicillin 
Special Defoamants 
Prevent foam, assist 
sterilization. 


Meat Processing 
S/V Prorex Oil M 
Coats chutes, hooks, 
knives and tables to 
prevent rust. 


Beet Sugar 
S/V Foamrex S 


Reduces foam, speeds 
Processing. 


Eggs In Storage 
S/V Prorex Oil C 
Protects eggs in cold 
storage. 

Yeast 
S/V Foamrexes 
Retard foam, eliminate 
production difficulties. 
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your product better! 


It may be, however, that you have a 
highly specialized problem, one that re- 
quires a product not yet in existence. If 
so, your Socony-Vacuum Representative 
is ready to study your need...and seek 
the answer from petroleum. 


At any rate, you can’t afford to over- 
look the tremendous possibilities in this 
field...to improve your processing opera- 
tions...and lower your costs. Now’s the 


time to get the facts. 


BUILDINGS GENERAL 


Concrete Blocks 
Form Fluid B 
Prevents sticking and 
Staining during 
manufacture. 


Ice, Snow Control 
S V Heat Transfer 
Oil Light—Acts as 
non-corrosive heat 
transfer medium. 
Insulation 
Special Products— 
Produce fluffy . 
waterproof rock wool. 


Radio Parts 
Cerese Wax 
Maintains electrical 
properties of coils 
and condensers. 


SOCONY-VACUUM OF ©0., INC 


26 pRoapway, 
New 4, N. 
and Affiliates; 
PRTROLEUCM Co 


GENERAL PETROLEUM CORP 


Paint, Varnish 
Sovasols and Sova- 
lents High-quality 
vehicles for coatings. 

Air-Conditioning 
S/V Sovabead 
Dries air, increases 
personal comfort 


Sewerage Plants 
Foamrex X 
Controls foam in 
sewage disposal plants. 

Heating 
Heat Transfer 
Resists sludging. 


Refri 


S/V Sovabead 
Keeps Freon and other 
refrigerants dry. 


Rubber Trees 


Special Compound - 
Protects tap ‘vounds 
trom disease and 
insect pests. 


Natural Gas 
S/V Sovabead 
Removes moisture, 
prevents corrosion in 


pipe lines. 


ILES 


Woolens 
S/V Woalrex Oils 
Excellent scourability— 
oxidation resistance. 


Worsteds 
Sovatex Oils— 
High-quality oils for 
Bradford and French 
systems. 


Cottons 
Weavrex 200 
Light-stable plasti- 
cizer for warp-size 
compositions. 


Rayons 
S/V Sovatex Oils— 
Oxidation-resistant 
fiber lubricants. 


Water Repellents 
S V Fabrisecs— Versa- 
tile for light and 
heavy fabrics 
military ducks, twills 
and webbing. 


Paper Twine & Yarns 
S/V Ceremuls 
Improve twisting 
properties, impart 
water resistance, 


CORDAGE 


Batching Oils and 
Wax Emulsions Im- 
prove fiber processing. 


Water-Repellency 


Special Wax Com- 
pounds Give water 


resistance, prolong life. 


Wire Rope Cores 
S V Rope Saturant 
G~ Used as impreg- 
nant in cores; gives 
internal protection. 


Oil Well Cable 
S V Cordage Com- 
pound 269 Oxidation- 
resiv' cnt .aternal 
lubricant. 


RUBBER 


S/V Sovaloid C 
Completeiy compati- 
ble. Does not bloom. 


S/V Sovaloid L 
Imparts low tempera- 
ture flexibility. Sova- 
loid N produces low 
hardness compounds. 


Sun-Check Wax 
S/V Wax Compounds 
Retard surface 
cracking or checking. 


Sponge Rubber 
S/V Ceremuls 
Help maintain cell- 
wall structure, aid 
sun-check resistance. 


Reclaim Oil 
S/V Sovaloid N 


Produces dense, tacky 
stocks. 


General Process Oils 
S/V Sovaloids A 
Special & W 
Plasticizers for 
natural rubber, GR-S, 
Neoprene. 


METALS 


S/V Sova-Kotes 
Prevent rusting under 
widely varying condi- 
tions. 


S/V Sova-Quenches— 
For controlled rate of 
quench and uniform 
hardness. 


Tem 
Special Oils— Resist 


oxidation in tempering 
operations. 


AGRICULTURE 


S/V Sovacides 

To make concentrated 
DDT solutions for 
general application. 


DDT Fogging 
S V Sovacide F— 
Unique DDT solvent 
for outdoor use. 


Tree Sprays 
S/V Sovasprays 
Base Oils for dormant 
and verdant spray 
emulsions. 


Weed Killer 
S/V Agrony! A—General 
herbicidal work and 
pre-emergence control. 

Selective 

De-Weeding 
Sovasol 5~ Kills 
weeds, but leaves 
carrots, celery, parsley 
and certain other 
vegetables unharmed. 


Rust Prevention 
Sova-Kotes 
Protect farm equip- 
ment from corrosion. 


PEST CONTROL 


S/V Sovacide 544-C~— 
DDT Solvent for 
indoor fogging. Gives 
quick “knock-down.” 
Can be used without 
staining. 

Black Flies 
S/V Sovacide F— 
DDT Solvent for 
outdoor fogging. 

Mosquitoes 
S/V Sovacide 544-B— 
For high-pressure 
aerosol bombs. 
S/V Sovacide 544-C — 
For low-pressure 
aerosol bombs. 
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YR Turbines 


@YR Turbines are built on a production 
basis, but engineered to allow an ex- 
tremely wide range of modifications to 
meet specific conditions. Here are some 
of them: 

@ Five frame sizes — 

@ Eight different turbine types — 


@ Your choice of several governors each 
independent of the standard overspeed 
governor — 


Six elective control devices, including: 
. Two hand valves controlling nozzling 

. Hand-operated speed changer 

Remote control speed changer, air or electric 
High exhaust pressure trip 

Remote control electrical trip 


. Hand throttled emergency trip valve. 


1 
2 
3. 
4. 
5. 
6 


Gland seal piping for condensing op- 
eration, or operation with gas — 


Exhaust connection on either side. 


This turbine makes friends everywhere, in all Indus- 
tries, for its tailor-made adaptobility, ite c 
its extremoly reliable performance, ite 
low meintencnce—all qualities of highes? velve. 
Capacities to 2000 hp, Speeds, 800-7000 gpm. 


ELLIOTT 


STEAM TURBINE DEPT. * JEANNE 


Pleats ot: JEANNETTE, PA. Rid A. 


OFrices 
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‘Fabri-steel motors 


> 


@ Fabri-steel motors have established an 
entirely new set of standards in their easy 
applicability to individual conditions, 
some of them most difficult. For instance, 
the standard Elliott squirrel-cage induc- 
tion motor, without change in electrical 
design, can be supplied with the following 
enclosures: 


1. Outdoor splashproof 

2. Vertical outdoor splashproof 

3. Indoor splashproof 

4. Frame modified for top discharge 
5. Enclosed self-(base) ventilated 


6. Totally enclosed, fan-cooled with top- 
mounted air-to-air heat exchanger 


7. Totally enclosed, water-cooled with side- 
mounted air-to-water heat exchanger 


8. Round frame for mounting inside a duct 
system with a forced-draft fan impeller 
mounted on tapered shaft extension. 


Above shown the ive 
duction motor, far owidoor preven 
imnvoe to the of sleet, bed) 
dust cod Thic mater peowides 


Get complete this fare 


CE RIDGWAY DIVISION RIDGWAY, 
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POWERS 


PNEUMATIC CONTROL SYSTEMS 


‘ 


POWERS Design for 
MODERN CONTROL PANEL 


In the unique functional design of this Control Panel are 
integrated various types of POWERS pneumatic control- 
ling, indicating and recording instruments. It masterminds 
the operation of four complete year round air conditioning 
systems in the modern plant shown on the next page. 

Photos at left and top and bottom of next page show 
air conditioning systems regulated by the Control Panel. 
Arrows indicate Powers controls. 


Photo below, left—shows four refrigerator compressors, one for cach 
air conditioning system, photo right—Powers air compressor and pilot 
valves supplying ait pressure for control system 


en" 
+ 


Air Conditioning 


Assure Superior Performance 
at Lowest Cost for 
and Maintenance 


POWER TEMPERATURE and HUMIDITY 
CONTROL SYSTEMS 
prevent OVER-heated air in offices, factories, 


process rooms and other spaces. Comfortable, 
healthful room temperature 


Above: Arrows indicate some of the many controls applied to 
air conditioning system: Powers Duct Hygrostat, Duct Thermostat. 
Pneumatic Switch, 


- 


W increases Output of Workers— Over- 


for Offices heated air hastens fatigue, causes mistakes, 
accidents, increases colds, absenteeism and 
reduces production. 
ke Cuts Heating Costs up to 25 Keeping ' 
each room at its proper temperature prevents q 
waste of fuel from OVER-heating. i 
Constant Temperature and Humidity conditions in each 


room can be maintained at any predetermined point with Powers 
control. It can be installed in existing as well as new buildings. 


25 to 40 Years of Dependable Service with very low 
maintenance cost is reported by hundreds of users. Powers 
control is notable for its continuous accurate performance. 


Below: Factory 
cision Control for Processes——Wherever product uni- 
formity and quality are dependent upon precise temperature and 
humidity regulation, use Powers controlling, indicating or re- 
cording instruments. 


units heat ood filter 
ovtdoor air, 


commemorating 60th anniversary of The 
Powers Regulator Co., pioneer in pneumatic operated controls 
for heating, air conditioning systems and industrial processes. 


— , eorest office for help in selecting 
the type of automatic comrel that will give best results for your 
requirements. There's no obligation. 


THE POWERS REGULATOR CO. 


Established 1891 + SKOKIE, ILLINOIS + Offices in Over 50 Cities 


CHICAGO 13, ILL, 3819 N. Ashland Ave. © NEW YORK 17, N. Y., 231 E. 46 St. 
LOS ANGELES 5, CAL., 1808 W. 8th St. © BOSTON 15, MASS., 125 St. Botolph Sr. 
DETROIT 1, MICH., 2631 Woodward Ave. © TORONTO, ONT., 195 Spadina Ave. 
PHILADELPHIA 32, PA., 2240 N. Broad St. 
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Diaphragm Valves 
Photo at right shows 
heater used in fac- 
tory. It is controlied 4 
by wall type ther- 
x mostat which aiso : 
regulates Vulcon fin 
low widows. 
of forced hot woter 
trol for huating. 
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With Powell, i's many” bot 
“how good.” Powell Valves are so 300d 
that they operate most. efficiently, inst 
much longer, ond require for less mcin- 
tenance. in short, Powell can yive you 
flow control at its best. 


There's c greater variety of Powell valves in 


use today of any other individual mcke. 
renewable, 


nickel- 4 The Wm. Powell Company 
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U.S. SYNCROGEAR 
The internally-geared motor with PYRAMIDAL stability 
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SIMPLIFY 


WITH 


SYNCROGEAR 


THE INTERNALLY-GEARED MOTOR 


| When you need geared power for slow speeds 
Type GO-U.S Syncrogear Motor, Double Reduction or heavy loads, use this simple hook-up-—the 
U. S. Syncrogear Motor. Instead of installing 


. 


* 


a motor plus gear box or exposed gears, extra 
coupling and belting, you can direct connect 
this motor. 


The Syncrogear motor is internally-geared 
within a pyramidal structure which is ex- 
tremely rigid. Gearing is maintained in perfect 
alignment and completely enclosed within a 
sealed housing, protected from dust, dirt and 
other contaminants. All castings are normal- 
ized. The motor windings are asbestos-pro- 
tected to resist carbonization. The gears are 
hardened to Rockwell C 45/50 to insure 
longest lite. Dip-splash lubrication automatic- 
ally feeds the correct amount of lubricant and 
insures cool gear operation regardless of load. 


Type GR -U S Syncrogear Motor Single Reduction 


GEAR 80x 


moTOR 


Note the compact setting of the U.S. Syacrogear Motor 
It occupies practically mo more space than a standard 
motor. Its integral design saves space so that equipment 
designers can reduce over-all dimensions and eliminate 
extra gearing and intermediate connections 


U.S. MOTORS 


U.S. ELECTRICAL MOTORS INC. 


PACIFIC PLANT: Les Angeles 54. Calif. P O Box 2058 
ATLANTIC PLANT. Milford, Conn 


Atianta 3, Ga. Bakershela, Calif. Boston 
Type GH S Syncrogear Motor Single Reduction and Speed increaser 16, Mass , Chicago 8, ncinnat: 16 
Cleveland 14, Oho; Dallas 9, Texas 
Detroit 2, Mich , Fresno 1, Calif ; Houston 
4, Texas, Indianapolis 4, Ind, Milwaukee 


2. Wis Minneapolis 2, Minn. New York 
U. S. Electrical Meters inc. CE ty 6. N.Y, Philadeipmia 2, Pa. Pitts 


Bex 2058, Les Angeles 54, Calif. or Milford, Conn. burgh 2, Pa. Sam Francisco 7, Calit 
send your new Bulletir ustrating and describing : Seattie 4, Wash Sales and Service offices 
Also Genera! Bulletin of all U.S. Motor 

NAME 

COMPANY 

ADDRESS 

ciry 
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A MESSAGE TO AMERICAN 


INDUSTRY 


ONE OF A SERIES 


Some Things Are 
WORSE THAN STRIKES 


This editorial which appears in McGraw- 
Hill publications was written just prior to 
the resignation of Charles E. Wilson as 
Director of Mobilization. The principle it 
discusses is of basic and continuing im- 
portance in our struggle to maintain eco- 
q nomic and personal 


freedom in America. 


It is to be hoped that the managements 
of the steel industry will resolutely resist 
the efforts of the national Wage Stabili- 
zation Board to force them to establish 
the union shop in their plants. In essence, 
the union shop means compulsory union 
membership. 


They should resist not because of any fi- 
nancial advantage to the owners of the indus- 
try. There would be none. They should resist 
out of a decent regard for those ideals of 
our country which we are now fighting in 
Korea to protect. Moreover, their resistance 
would, as a matter of fact, benefit the leaders 
of the organized steel workers by protecting 
them from the certain and bitter fruits of 
their “victory” in getting the government to 
impose the union shop on the steel industry. 
Their successful resistance would also pre- 
vent Premier Stalin and his co-workers from 
enjoying a hearty laugh at our expense. 


Fun for the Russians 

This is why the Politburo would find the 
establishment of the union shop in the steel 
industry, at the behest of the Wage Stabili- 
zation Board, so profoundly amusing. We are 
fighting in Korea because we believe that 
armed aggression, promoted by Russia, men- 
aces our freedom. And we are spending hun- 


dreds of billions of dollars here at home for 
armament to protect our freedom at other 
danger points. When this rearmament pro- 
gram is threatened by a crippling strike, the 
federal government through its Wage Stabili- 
zation Board proposes to buy off the threat 
by plowing under a vital element of that free- 
dom which we are trying so desperately to 
preserve. 

When the union shop is adopted through 
voluntary agreement, as it has been in cases 
covering millions of workers, it deeply under- 
cuts the freedom of the individual. To hold 
his job he is required to join the union and 
support it financially whether he wants to or 
not. In the case of such voluntary agreement, 
however, the government takes no direct 
part in thus destroying the freedom of its 
citizens. It is essentially a private transaction. 


Tyranny is the Word 

But in the steel case the federal government 
becomes a party to a direct attempt to im- 
pose the union shop. Instead of protecting its 
citizens in their right to earn a livelihood, the 
government forces certain of them to join and 
support a private organization which they 
have clearly indicated they do not want to 
join. This they must do to hold their jobs. 
Tyranny is the accepted designation of gov- 
ernment coercion of this kind. 

It may be objected that the Wage Stabiliza- 
tion Board merely recommends the union 
shop, does not order it. This was also true of 
the action recently taken by a President’s 
Emergency Board, which also “recommend- 
ed” that working agreements between the 
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railroads and about a million non-operating 
railroad employees include a provision for 
the union shop. A government recommenda- 
tion, however, can easily be given much of 
the force of an order, particularly by the call- 
ing of a strike to “uphold the hand of the 
government.” 

It seems entirely clear that in trying to 
impose the union shop on the steel industry 
the Wage Stabilization Board has completely 
lost its bearings. It was set up to handle labor 
problems to tide over an emergency. Now it 
comes up with a revolutionary modification 
of labor relations in the steel industry which, 
if adopted, would become a permanent part 
of the institutional machinery of the industry. 


“Too Much Like Hitler” 

Early in World War II an effort was made 
to have the federal government order the 
union shop for a group of organized coal min- 
ers. President Franklin D. Roosevelt, who 
will go down in history as one of organized 
labor’s greatest champions, blocked it. 
“That,” he said, “would be too much like the 
Hitler methods toward labor.” But now, with 
supreme irony, the federal government fos- 
ters this Hitlerlike method toward labor os- 
tensibly to advance our conflict with Stalin. 

In persuading the Wage Stabilization Board 
to sponsor the union shop for steel workers, 
there is every reason to believe that the union 
leaders have trapped themselves. If the gov- 
ernment imposes the union shop, a next step 
clearly becomes necessary. This is govern- 
ment regulation of the union in order to pro- 
vide a modicum of protection for the minority 
that would be forced by the government to 
join against their will. It could be that for a 
time the government would ignore this obli- 
gation. But, having granted the union the 
power to eliminate the minority, it would 
sooner or later be forced to regulate the use 
of that power. Thus free collective bargain- 
ing and freedom itself would be the losers. 


An Issue of Basic Principle 

Resistance to a government-sponsored 
union shop for the steel industry is bound to 
bring harsh denunciation both from the ad- 
ministration and union leaders who have 
teamed to back it. Not only does the union 
shop relieve the union leaders of the problem 
of recruiting members, it also eliminates a 
group of workers that they stigmatize as “free 
riders”—namely, those who work for compa- 
nies which have a working agreement with a 
union but do not join the union. In the basic 
steel industry about 10 per cent of those who 
work for companies with union agreements 
are not members of the union. Such a small 
percentage of non-members is obviously no 
threat to the “security” of the union, although 
that is what the drive for the union shop 
ostensibly is designed to protect. 

In the reporting of the present labor dis- 
pute in the steel industry virtually all of the 
attention has been focussed on the handling 
of the issue of a wage increase and how large 
it should be. This, to be sure, is vitally impor- 
tant. Mobilization Director Wilson has said 
it is “a serious threat to our year-old effort 
to stabilize the economy.” But certainly of 
comparable importance is the tremendous is- 
sue of principle raised by the government’s 
backing of the union shop for the steel 
industry. 


If the position of the Wage Stabiliza- 
tion Board on the union shop prevails, 
our government will have blunted the 
arms we are forging to fight for our free- 
dom abroad by undermining a major 
bulwark of our freedom right here at 
home. At this critical time in the struggle 
to preserve and protect our freedom such 
a subversive course should be resisted to 
the limit. 


McGraw-Hill Publishing Company, Inc. 
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NOW WITH NORDSTROM 
You Can Centralize and 
Mechanize Flow Control 


With Nordstrom automatic control valves a 

single panelboard operator can completely command 

s all lines of flow. From one location, he can tell at a 

m valve glance which lines are open and which are closed. In an 
ro al emergency, operation is instant. Complex batching 
pexett and blending processes, dependent upon timed 
cycles, become simple. Manpower is saved. Valves miles 

away can be operated at the touch of a finger. 

Nordstrom power operated valves enable you to 

mechanize your flow control and centralize flow line operation. 
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At each stage, from the time it comes from the ground, 
through processing, pipe line, distribution and finally use, 
natural gas is controlled by Nordstrom valves. 

The same can be said for petroleum. 

The same can be said for many chemicals. 

Nordstrom valves have been used successfully in perhaps 
more different kinds of difficult services than any other type 
of valves. You find them in virtually all types of industrial 
process lines. 

Why? 

Because, with the original Nordstrom internal lubrication 
system they seal tighter, open more easily under pressure, 
let flow straight through, and have no gas—or fluid catching 
pockets to start corrosion or erosion. 

Nordstrom valves and Nordstrom service are available 
by distributors everywhere. Rockwell Manufacturing 
Company, 400 N. Lexington Ave., Pittsburgh 8, Pa. 


Rockwell Built 
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Op of a i Ikylation unit, faced with 
the problem of hendling comesive 
commissioned Cameron engineers to design a valve for 
that specific service. The Cameron Non-lubricated Lift-Plug 
Valve is the result. It combines the best features of conven- 
tional valves with such innovetions os a separate, renewable 
seat and a unique plug actuator which, in %4-turn of the operat- 
ing lever, lifts the plug free of the seat, then rotates the plug 
to open or closed position, and reseats the plug. The seporate 
net only permite any desired wim fer services ond 
of the valve, it also provides a seat for 
is required either to effect a seal or 


@ few of these great velves in your own plont 
in your most difficult services . . . 

high p oF in ducts . . . ond got first 
hand information on thele superior design. 


O. BOX 1212 
HOUSTON, TEXAS 


Export Office: 74 Trinity Place, New York. N. Y. @ Sterling Area: ~ oi 
Fielé Equipment Co., Ltd.. Duke's Court, St. James's, London S.W.1. England. 
@ California: Cameron J ‘Works of Cajifornia, = 267, Long ay @ Canada: 
Cameron iron Works of Canada, Ltd., 9860-88th Ave., Suite 3, Eémonton, Alberts. 


SELLING THROUGH SUPPLY STORES 


Plug actuator which 

lifts, turns, and seots 

plug in %-turn of 
operating lever. 
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MACHINE PRODUCTIVITY 


INCREASED 25% WITH 


* STERL 


STERLING 


OTHER STERLING ELECTRIC POWER DRIVES: 


KL 


NG 


sic 


SPEED (GEARED) MOTORS 
$0 AND KLOSD.-TITE (NORMAL SPEED) MOTORS 


DRIP-PROOF + SPLASH-PROOF + TOTALLY ENCLOSED 


70 ILLUSTRATIONS showing 
how Sterling Electric Power 
Drives reduce production Costs. 


Write for Bulletin No. B 119 


ER 3 Infinite speeds — positive speed regula 


STERLING SPEED-TROL! 


We have been using Speed-Trols for a number 
of years to power the agitators of chemical 
mixing tanks at our Woodbridge. N. J., plant, 
reports Mr. M. B. Hart of The Hart Products 
Corp. Since replacing overhead shaft, pulley 
and belt drives with Speed-Trols, we have in- 
creased output 25°; improved quality of 
product; reduced costs of labor, maintenance 
and power; improved plant safety and em- 


ployee morale; cut space requirements 20°. 


STERLING SPEED-TROL 
GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: 

EQUIPMENT ADAPTATION TO: Sequence 


synchronization — operators’ abilities —load 
variations due to differences in quantity, 
quality, weight, size, tension, hardness or shape 
of material to be processed, machined, con 
veyed, blended, mixed, etc 

PROCESS CONTROL OF: Temperature— 
viscosity — level — pressure — flow — etc 

TIME CONTROL OF: Baking—drying— 
heating — cooking — pasteur.zing — soaking — 
chemical action —etc 


With Speed-Trol you get the maximum in 
production, plant efficiency, quality and profit. 


OUTSTANDING FEATURES: 


tion — fingertip control — large indicator 
— positive pulleys —no springs — belt 
tension in proportion to load — protected 

streamlined — Herringbone Rotor — 
through ventilation — versatile mounting 
— NEMA dimensions — shock absorbing 

quiet operation — rugged — compact 
— dependable — long life 


ELECTRIC 
MOTORS 


Plants: New York City 51; Van Wert, Ohio; Los Angeles 22; Hamilton, Canada; Santiago, Chile. 


Offices and distributors in all principal cities. 
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ee | Aah on Getting the Best Service from your Fans 


PICK THE FAN TO SUIT THE PLAN! 


= 


Below) 
THE AXIAL FLOW FAN, 


on the other hand, ome sec- 
tion, and _mounts in stra piping: 
For “Buftalo iol 
Flow Fans, write for Bulletin "3533-c. 


CENTRIFUGAL FAN ° 
Is A Built-in 90° Elbow 


Since air leaves the centrifugal fan in a direction vertical to 
that of the entering air, the logical location of the fan is where 
a 90° turn in the duct is planned. This takes advantage of the 
natural right-angle change in direction of the air and does not 
sacrifice efficiency, as in forcing air through an ordinary elbow. 
“Buffalo” Limit-Load centrifugal fans like the one shown 
above have features for additional efficiency and quiet, such 


as double backward curve blades, directional inlet vanes, 
specially shaped housing and dynamically balanced wheels. 
Medium speed fans, they are ideal for handling large volumes 
of air at medium pressures. They have the additional 
advantage of being non-overloading, regardless of system 


TO HELP YOU SELECT 
THE RIGHT FAN— 
Bulletin 3737 gives comstruc- 
tion and performance data on 
“Buffalo” Limit-Load fans. 
WRITE FOR YOUR COPY. 


pressure. 


FIRST 
FOR FANS 


BUFFALO COMPANY 


501 MORTIMER ST. BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener,Ont. Sales Representatives in all Principal Cities 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING 
FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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They did what you can do 


to produce more 
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How the right Arc Furnace 
: keeps costs down 


Here's a case where a relatively small plant is one of the industry's 
lowest cost producers. It’s the Virginia-Carolina Chemical Corporation's 
new electric furnace operation at Charleston, S. C., for the production 


of phosphorus. 
Power efficiency is 10% above normal 


The biggest operating cost item is electric power (30 to 35% of total 
operating costs) so they planned the electrical system carefully and had 
Westinghouse help. First they designed for an unusually high operating ) 
voltage. This increased power efficiency 10% and also boosted furnace ; 
capacity. In effect, the high voltage lengthens the reaction zome in : 
the furnace and thus increases production per kwhr. 


Rototrol runs furnace automatically 


The furnace operation is controlled automatically by Westinghouse : 
Rototrol®. It maintains the desired electrochemical conditions by con- 
tinuously moving the carbon electrodes up and down within the boiling 
charge. When anyfelectrochemical unbalance occurs, Rototrol smoothly : 
restores proper conditions without overshooting. 


System designed for high power factor 


Smart planning also resulted in a high power factor for the unit and this : 
further reduced power bills. The whole electrical system is highly 

dependable because of the experience Westinghouse brings to furnace 

equipment désign. More Westinghouse arc furnace equipment is in use 

than all other makes combined. 


Call Westinghouse on your next project 


This project is typical of the engineering assistance and equipment 
Westinghouse applies to chemical processes. When your next project 
comes up, call Westinghouse early in the planning stage. 


FREE BOOK ON ARC FURNACE EQUIPMENT 


If you're interested in arc furnace production, write now for 
this free book “Westinghouse Equipment for Electric Arc 
Furnaces”, B-4695. It tells how you can increase output, get 
more dependable production. Westinghouse Electric Corpora- 
tion, Box 868, Pittsburgh 30, Pennsylvania. J-94886 
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What's U.S. Rubber 


doing to prevent 


corrosion? 


U. S. Royalguard, the new, remarkable protective coat- 
ing, is a wonderful defense against corrosive attack. 
Sprayed on surfaces of steel, aluminum, concrete, hard- 
woods, Masonite and Transite, it provides effective resist- 
ance against a wide range of chemicals. Royalguard re- 
duces maintenance and replacement costs. It has high 


film flexibility and adhesion qualities, becomes tack tree 
ROYALGUARD PROTECTIVE COATING has excellent resistance to 


weather. It will not crack or chip. It is ideally suited to protect 
chemical processing equipment, tanks, tank cars, pipes, fittings, pact resistance, requires no primer. For more informa- 
structural steel parts and machinery tion about Royalguard write to address below 


rapidly at room temperatures. has excellent reverse im- 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N.Y. 
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In dependable hands 


} CALL US TODAY. we'll be on the job the 
minute you say the word. Principal sales offices: 
Chemical Division, Kaiser Aluminum and Chemical 
Sales, Inc., 1924 Broadway, Ooklend, California. 


First National Tower, Akron, Ohio. 


Alumina * Basic Refractory Bricks and 


If calcined or hydrated aluminas are 
important to your product’s quality, 
you'll be in dependable hands when 
you order from Kaiser Chemicals. 

You'll be assured of dependable 
supply of the quantities needed be- 
cause Kaiser Chemicals is now vastly 
expanding its alumina production 
facilities. 

You'll be assured of quality that’s 


uniformly pure... quality that for 
years has met the rigid requirements 
of manufacturers of abrasives, glass, 
ceramics, refractories, catalysts, chem- 
icals for water treatment. 

Finally, you'll be assured of field 
service that’s unexcelled in the indus- 
try ... service based on years of re- 
search and development in all those 
fields connected with aluminas. 


Kaiser Chemicals 


calcined and hydrated aluminas 
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Ramming Materials + Dolomite + Magnesia + Magnesite + Periclase 
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«e-Dug Out of the Mud, 


Kaylo Heat Insulation 


Proved Still Usable! 


WATER SOAKED AND CAKED WITH MUD, these three 
pieces of Kaylo Heat Insulation were found par- 
tially buried in the Kansas City, Missouri, 
warehouse of Procter & Gamble after nearly two 
weeks of Missouri River flood water had receded. 
The unretouched photograph above shows the 
wet and mud covered pieces as they looked on 
arrival at the laboratories in Toledo, Ohio after 
shipment in a loosely-packed carton. 


Kaylo Heat Insulation is a hydrous calcium 
silicate —the heat-saving material that is 
revolutionizing insulation practice with its 
outstanding combination of advantages. 


...pioneered by OWENS () ILLINOIS Glass Company 


THE SAME THREE PIECES are shown in this unre- 
touched photograph after they were cleaned by 
holding them under a water faucet and rubbing 
by hand, then dried with an electric fan. These 
pieces are still usable—proof of Kaylo Heat In- 
sulation’s resistance to water damage. Other 
Kaylo Heat Insulation, already installed at this 
plant, was under water during the flood, yet is 
still in place and performing efficiently. 


WRITE FOR FREE BOOK —"Kaylo 
Heat Insulation.” Address: Dept. 
N-259, Owens-Illinois Glass Com- 
pany, Kaylo Div., Toledo 1, Ohio. 


in calcium silicate 


MAIN OFFICE: TOLEDO 1, OHIO — KAYLO SALES OFFICES: ATLANTA + BOSTON + CHICAGO + CINCINNATI + CLEVELAND + DETROIT 


HOUSTON + MINNEAPOLIS + NEW YORK + OKLAHOMA CITY 


* PHILADELPHIA + PITTSBURGH + ST LOUIS + WASHINGTON 
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. \ Terra Cotta grinding room in 1883 ei 
. \ The efficiency of mass production was 
QQ recognized a century ago, but crude, 


Ys 


WN slow-moving machinery stymied oper- iy ay 

ators from realizing its full potential. 
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For 50 years, Traylor has worked with leading pro- 
ducers to develop machinery that will get the most 
out of modern advances in techniques and methods. 
The right solution to any grinding problem is es- 
sential before a large investment in equipment is 
; ° made. It takes experience to provide the right 
Pi em answer. Traylor has experience . . . half a century 
: : of it. Use it to your advantage. 


TRAYLOR ENGINEERING & MANUFACTURING COMPANY 

Grating Z, 441 MILL $T., ALLENTOWN, PA. 

/JANNIVERSARY Canadian Mirs: Canadian Vickers, Lid., Montreal, P. Q. 


YEAR 


leads to greater profits 
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ype Motors 
Keeps Production Rolling 


Maintenance Man.. 


Century type TEPC protected type 
motors ore very popular in the 
chenico! and food processing 
industries for resisting rust and 
corrosive fumes. They are widely used 
in the metal working industries te 
protect the vital ports ageinat 
abrasive dust .or gritty olf fog. 


Specify Century motors on the 
motorized equipment you purchase, 

or coll co Century branch office or o 
Century distributer when you purchase 
motors. Century 
complete line from Ve to 400 4. P, 


exteser surlace to clean 
Cast iron frame rust end corrosor 
construction — safety factor for 


who must keep your Production 
Turning, knows how to evaluate the 
inside of the Motor. Ask him about 
these Century Construction features. 


e Vital parts of motor protected — 
sealed-in inner frame. 

e Reverse direction of motor without 
changing fan — Fan runs in either 
direction. 


Uniform ventilation — 
Surrounding outside of inner 
frame 

e Smooth straight-through 
ventilating passages 

@ Winding electrically insulated 
6 different ways 


@ Uniform rotor winding — 
high pressure cast 
aluminum 

e Ball bearing housing keeps 
grease “in —dirt “out” — 
lubricated for several years’ 
normal service, with grease 
plugs when you want to 
lubricate bearings. 


e Easy to remove fan guard 
for inspection — 2 screws 
hold steel fan guard in 
place. 


CENTURY ELECTRIC COMP 
1806 Pine Street - Se. 3, Misseud 
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7 Place swatches in rinse water. 


fdd small quantity 


and dissotr 


ra and shake for 10 seconds 


8 Rinse by shaking for 5 seconds. 


Make Wyandotte’s 2-minut 


BULLETIN 
BOARD 


Soda Ash: 
To insure adequate supply for all 
ovr customers even in periods of 
short supply, we ore exponding 
ovr Soda Ash production facilities 
Meonwhile, there's plenty to go 
ground now 


New Pluronics*: 
You'll want to look into this first 
100%-active flake nonionic ever 
commercially available. another 
Wyandotte first 


Caustic: 

Whether your soap process is con- 
tinvous or batch kettle . . . whether 
you monvufacture detergents or 
bleaches, Wyandotte hos o grade 
of caustic thot will satisfy your 
needs. Samples and information 
available upon request 


Kreelon*: 
Much t from ge 
compounders on newly improved 
Kreelon (an alkylarylsulfonate-type 
detergent) has to do with its 
greater and more rapid solubility. 
Ask for a complete report. 
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Soil Dep 


Remove swatches... and COMPARE! 


ion Test yourself. See what Carbose can do for your detergent product! 


ONE PERCENT Wyandotte Carbose 
improved detergency up to 40%! 


Reduction in the cost of raw 
materials as high as 50% by use of 
Carnose* formulations . . . that’s 
the kind of report we're getting on 
Carpose from the field! 


It’s no surprise. In carefully con- 
trolled tests on cotton, this outstand- 
ing “detergency promoter” —as little 
as 1°. —<increased soil removal and 
whiteness retention as much as 10°: 
to 40° in different formulations with 
synthetic detergents and builders. 
Carnose promotes long-lasting suds, 
reduces skin irritation—ideal for 
dishwashing, car-washing and other 
compounds where emolliency is de- 
sirable. 


This superior product is typical of 
Wyandotte. For the quick facts on 


current production, improvement 
and development of other Wyan- 
dotte chemicals for soap and syn- 
thetic formulations, read the “Bul- 
letin Board,” left. For samples with 
which you can make the above test 
yourself or for more complete infor- 
mation, write—W yandotte Chemicals 
Corporation, Wyandotte, Michigan. 
Offices in Principal Cities. 


*REG US. PAT OFF 


yandotte 
CHEMICALS 


FOR SOAPS AND DETERGENTS 
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Dependable Source for Chemical Raw Materials ai 
Add equal amounts of your product to cach jar to on 3 Add carbon suspension to each jar. 
@ Place a cloth swatch in cach © Withdraw swatches. 
| 
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SOLID PORCELAIN... THE OPERATING SECURITY 


OF FIBERGLASS-REINFORCED PLASTIC ARMOR 


For problems involving severe corrosion or freedom 
from metallic contamination, the chemical processing 
industry has found no more effective—or economical 
—material than Lapp Chemical Porcelain. Now this 
same solid porcelain material is available with TUF- 
CLAD, a new tough armor which greatly adds to 
operating security— protection of personnel and equip- 
ment—certainty of avoiding product loss. 

TUFCLAD is woven Fiberglass fabric, impregnated 
and bonded in multiple layers to the porcelain body 
with a special modified phenolic resin of high strength 
and chemical and heat resistance. Armor is tightly 
knit to porcelain and runs end-to-end, wander flanges. 

In operation, TUFCLAD provides a cushion to pro- 
tect porcelain against accidental damage in handling 
Or operation—and an insulator against thermal shock. 


TUFCLAD 


But most important, the TUFCLAD shell is of itself 
homogeneous and tough—fully able to hold operating 
pressures against gross leakage even though porcelain 
is cracked or broken. Although some telltale leakage 
may ensue and the plastic shell be gradually pene- 
trated, the system can be kept under temporary control 
and major damage prevented. 

You can achieve the purity and freedom from corro- 
sion in processing with solid Lapp porcelain—to- 
gether with operating security—with Lapp TUFCLAD 
Porcelain. Write for description and specifications of 
Lapp TUFCLAD-armored Porcelain valves, plug 
cocks, safety valves, flush valves, pipe, fittings and spe- 
cial shapes. Lapp Insulator Co., Inc., Process Equip- 
ment Division, 502 Maple Street, Le Roy, N. Y. 


PROCESS EQUIPMENT 


CHEMICAL PORCELAIN VALVES + PIPE + RASCHIG RINGS — 
PULSAFEEDER CHEMICAL PROPORTIONING PUMPS 
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SPRING SEATING 
WASHER 


PORCELAIN 
FOLLOWER RING 


TEFLON GUIDE RING 


LONG PORCELAIN 
FOLLOWER RING 


WEDGE-RING PACKING 
(SOLID TEFLON) * 


This is only one type of packing 

for the Lapp Valve. Also avail- : 

able are standard Braided Blue SEATING 
African Asbestos, and Teflon- 


treated Asbestos Braid—both HANDLE 


with or without weep holes. 


PORCELAIN CENTERING 
RING 


TUFCLAD 
FIBERGLASS-REINFORCED 


PLASTIC ARMOR 
LAPPED SEAT 


SOLID PORCELAIN 
BODY 
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Two Panes of Glass 


Blanket of DRY air 
insulates window 


Bondermetic (metal- 
to-gloss) Seal * keeps 
oir dry and clean 


These three Lectrodryers in + O + F's plant at Toledo, Ohio, DRY compressed air before it passes into their lines 


Air, permanently sealed between the glass panes, that 
makes Thermopane such an effective heat insulator, 
is DRY air. No moisture to cause fogging at 
low temperatures. 

Libbey « Owens - Ford Glass Company obtains that 
DRYness by flushing the space between the panes 
with DRY air until all moisture is removed to a 
dewpoint below —30° F. 
DRY that air. 


Even in “ordinary” plants, compressed air dried 


Three Lectrodryers* 


LECTRODRYERS DRY 
MINAS 


WITH ACTIVATED ALU 


DRY by Lectrodryers saves time and money. No long 
waits while the water, that separators let by. drains 
out of air lines. No blushing, rust—or mud spotting 
when air is used for paint and enamel spray guns. No 
clogging of delicate instrument ports or excessive 
wearing of air-operated equipment. 

Lectrodryer engineers will gladly help apply 
Lectrodryers to your compressed air systems. Write 
Pittsburgh Lectrodryer Corporation, 303 32nd Street, 
Pittsburgh 30, Pennsylvania. 


England: Biriec, Limited, Tyburn Read, Erdington, Bemingham. 

ia Australia: Biriec, Limited, 51 Parramatta Read, Glebe, Sydney. 

France: Stem et Rowbaix, 24 Rue Erianger, Parts XVI 

Beigum: A. Beige Stein et Roubaix, 320 Rue du Moulm, Bressour-Liege. 


LECTRODRYER 


* REGISTERED TRADEMARK U S PAT OFF 
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Equiseal 


stuffing box stops 
all leakage on suction 
heads up to 15 feet 


F YOU MUST STOP LEAKAGE because of sanitation 
or corrosion . . . or if abrasives in the stuffing box 
make it hard to keep a packing in your process pump 
. » « you need an Allis-Chalmers Type PD Process 
Pump with Equiseal stuttiing box. Within its range, 
the Eqguiseal stuffing box keeps the pumped liquid 
entirely out of the packing. The liquid cannot leak 
out while the pump is running, even if the packing 
is removed. Abrasives cannot enter the stufhng box 
to ruin the packing. 


HOW IT WORKS 
The Equiseal stuffing box arrangement consists of an 
auxiliary impeller which produces a low pressure area 
in front of the stuffing box. At 1750 rpm, pressure 
on the pump side of the stuffing box is zero for suc- 
tion heads up to fifteen feet and is reduced fifteen 
feet where the suction head is higher. 

If you have leakage or excessive packing wear 
problems, you should know more about the Allis- 
Chalmers Type PD Process Pump equipped with the 
Equiseal stufing box. To get complete information, 
call your Allis-Chalmers District Office or write Allis- 
Chalmers, Milwaukee 1, Wis., for Bulletin 08B6615. 

A-3707 


Equiseg! is on Allis-Cholmers trodemork, 


ALLIS-CHALMERS 
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ESTABLISHED 1888 


Available in either 
Horizontal or Vertical Drive 


Continuous-tooth Herringbone 
Single, Double, Triple Reduction Type “H"' Worm Gear Motorized Reducers . 


y 


Spiral Bevel Herringbone Double Worm Gear Helical Worm Gear Motorized Worm Gear 


D.O.James Gear Manufacturing Co. is constantly developing and con- 
tinuing to improve its variety of gear speed reducers — enabling engi- 
neers and designers of power-saving equipment to meet and cope with 
Right Angle Gear Re a space limitations, horsepower requirements, ratios, location of driven 


or driving shafts and the type of drive that the many and varied instal- 
s lations require. Catalogs are available containing complete informative 
V engineering data that will assist in the selection of the type of reducer 
for the specific job to be done. 


D.O.JAMES GEAR MANUFACTURING CO. 


Since 1888—Makers of Cut Gears, Gear Reducers and Flexible Couplings 
Spiral Bevel Gear 1140 W. MONROE STREET « CHICAGO, U.S. A. 
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CONTAINERS 


MORE ROUND TRIPS 


eee with safety and savings 


A Hackney 2-Piece Acid Drum will keep com- 
ing back for refills long after you would ex- 
pect to retire a conventional 3-piece con- 
structed container. That's because it is built 
stronger to last longer. Just look at these out- 
standing advantages, and see for yourself: 
1-Bar Rolling Hoops—two 1" x 114" hoops take the 
handling shocks— protect seam and bung from damage. 
Heavy Forged Spuds — attached by o two-pass weld 
— minimize bung failures. 


Reinforced Chime Protectors — add extra strength 
and life. 


Pressed Steel Tank Company 


Manufacturer of Hackney Products . 


Two-Piece Construction — eliminates chime and lon- 
gitudinal seams. Formed from two seamless, cold drawn 
shells, joined by a single circumferential weld. 


Controlled Heat-Treating— relieves weld and form- 
ing stresses — increases resistance to corrosion. 


Smooth Interiors — free from crevices, cracks and scale 
—are always easy to clean. 


Choose Hackney 2-Piece Acid Drums for safe, 
low-cost shipments of sulphuric acid, aqua 
ammonia, caustic potash, hydrofluoric acid or 
other special chemicals. Write for full details. 


936 W. Peachtree St., N.W., Room 113, Atlanta 3 + 208 S$. LaSalle St., Room 792, Chicago 4 


553 Roosevelt Bidg., Los Angeles 17 


FOR GASES, 
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AND 


1447 S. 66th Street, Milwaukee 14 + 1325 Vanderbilt Concourse Bidg., New York 17 + 203 Hanna Bidg., Cleveland 15 


SOLIDS 
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MASONEILAN 60000 


1. PROPORTIONAL UNIT 
interchangeable with 
proportional 
feset unit 


SERIES PNEUMATACHCONTROLLER 


3. PRIMARY ELEMENT 
helical or spiral bourdon, 
ot bellows as 
required 


2. GIMBAL UNIT 
combines primary and feed- 
motions — basic 
an all controllers 
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The New Masoneilan “6-in-1” Controller 
IS SIMPLE AS ABC 
One Setting of basic “6-in-1” controller 


selects on-off, proportional, or differential-gap control; direct or reverse 
action; proportional band or differential-gap setting. 


Easy to Set, Adjust, Test and Service = 

all settings made without removing chart; all subassemblies complete and 
directly accessible; all air passages manifolded; four-position transfer switch 
in manual control subpanel. 


Easy to detach and interchange subassemblies 


from backplate-manifold to vary desired control function; for cleaning or 
servicing. 


Available Now for Prompt Delivery 


: 6. BACKPLATE-MANIFOLD 
4. RELAY PILOT i 5. PEN MOVEMENT supports subassemblies; con- 


with cleanable orifice and f includes gearless index F ceals, supports, tubing; 
integral filters. setting. eliminates fittings. 
(Rear View) 


MASON-NEILAN REGULATOR CO. 
1197 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


Sales Offices or Distributors im the Following Cities: 
New York * Syracuse * Chicago * St. Louis + Tulsa + Philadelphia + Houston + Pittsburgh + Atlanta + Cleveland 
Cincinnati + Detroit + San Francisco + Salt Lake City * El Paso + Boise * Albuquerque + Charlotte « Los Angeles 
Denver * Appleton * Corpus Christi * New Orleans * Mason-Neilan Regulator Co., Led., Montreal and Toronto 
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ways 
the new Taylor 


1. BY THESE DISTINCTIVE FEATURES: 


2. Change from direct to 
reverse action is made 
easily, quickly by rotating 
top plate without disturbing 
any pipe connections. 


1. Single knob adjustment of 

both proportional and reset 

control responses provides q 

simple, quick stability “tune- q 3. Plug-in manifold, with self- 

4 sealing valves, provides sim- 

ple means for connecting or 
removing controller with- 
out disturbing pipe connec- 
tions (optional). 


5. Cover plate protects con- 4, Integral cut-off relay on 
trol knob from elements, every BI-ACT unit permits 


damage, and tampering. panel or field mounting. 
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describe 
Bi-Act* Controller 


2. BY FREQUENCY RESPONSE ANALYSIS: 


| | 
GAIN & PHASE LAG PLOTTED AGAINST FREQUENCY 
FOR THE TAYLOR BI-ACT CONTROLLER 


(Low RESISTANCE Ro) {|| 
++ + 

TO FIND RESET 
MULTIPLY CORNER 
+BY 277 


1} 


— 


FREQUENCY IN CYCLES PER MINUTE 
10 100 


| 
| 


| 
| it FREQUENCY IN CYCLES PER MINUTE 
10 100 1000 


* Trade-Mark 


The above graphs describe the BI-ACT Controller designed 
for use in industrial processes with short time lags such 2 a 
as close-coupled liquid flow, fast pressure and comparable 


Send for Bulletin 98097 describing the TRANSET Control Sys- 
tem, or any of the following papers: “Frequency Response MEAN 


Analysis” . . . “Frequency Response Data on BI-ACT Controllers” 
Taylor Instrument Companies, Rochester, N. Y., and ACCURA CY FIRST 


Toronto, Canada. Instruments for indicating, recording 
and controlling temperature, pressure, flow, liquid level, IN Y 
speed, density, load and humidity. 
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THE G-E LOAD-CENTER SYSTEM 
that provides reliable power 
for Gardner Board & Carton Co. 


$000 
122 KV 4100 


TRANSFORMER TO STEF 
NECTED TO UTHITY UP VOLTAGE OF ExIsT. 


| METAL-CLAD SWITCHGEAR | 


STOCK PREPARATIONS 
UNIT SUBSTATION 
2000 DOUBLE ENCED 


STOCK PREPARATIONS 


G-E FACTORY-ASSEMBLED POWER EQUIPMENT IS EASY TO INSTALL. HERE MEN LOWER MAIN SWITCHGEAR SECTION INTO PLACE. 
60 May 1952—Cuemicat Encingerinc 
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Like many other growing plants, the Gardner Board 
and Carton Co. found they needed more power. They 
realized, too, a pressing need for more protection 
against power-failure shutdown than they had with 
their old-type 480-volt distribution system. 

How they did it: With the help of General Electric 
engineers, Gardner completely replaced their old 480- 
volt system with a modern 4160-volt G-E load-center 
system. Compact, metal-enclosed unit substations now 
give them plenty of power—and plenty of protection 
against power shutdowns too. A secondary-selective 
system provides duplicate sources of power for sub- 
stations supplying the most vital plant loads. Metal- 
enclosure of all live parts—and modern breakers with 
plenty of interrupting capacity—give further protec- 
tion both for production and for plant personnel. 
Improves Voltage—Saves Copper—Flexible for Future 
By taking high-voltage power directly to load centers, 
long secondary circuits are avoided, and plant voltage 
improved. The tons of extra copper that would have 
been required to expand the old 480-volt system were 
saved. And the plant electric system now has great 
flexibility for the future. Additional substations can 
be added easily, quickly, economically. Existing ones 
can be easily moved to follow load shifts. 

For further information on G-E engineered load 
centers, call on your local G-E sales representative, 
or write for GEA-3592, General Electric Company, 
Schenectady 5, N. Y. 


GENERAL 
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G-E “Project Co-ordination” praised by Chief Engineer 
“Many costly man-hours were saved for us by G-E over-all 
co-ordination,” says Arthur Harvey, Chief Engineer of Gardner 
Board and Carton Co. “From planning to final installation, 
G.E. co-ordinated all equipment and delivery details whereas 
Gardner men installed the equipment. The effect on our pro- 
duction during this period was negligible.” In photo above 
Mr. Harvey discusses over-all plan submitted by General 
Electric with Mr. J. M. Popp, G-E sales engineer. A simple 
outline of this plan is shown in chart on opposite page. 


Compact Double-ended Load-Center Unit installed close to 
load. Ratings: 3000 kva, 4160/480 v. Drawout breakers are 
easy to inspect, have plenty of interrupting capacity. Note 
G-E “Interlocked Armor” cables, which provide metal- 
enclosed circuits with lower material and installation costs. 
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Production of platinim laboratory ware has been a specialty of ours for almost three- 
quarters of a century, and we have devoted a great deal of research and experiment to 
improving it. 

This work has been aided greatly by the fact that we maintain and operate large 
scientific laboratories and use our own platinum ware in them. 


Thus, the ware is subjected to day in, day out tests through use, and practical experience 
has brought about a number of improvements, among which are: 


Improvements in metallurgical processes which have increased its useful life — devel- 
opment of the platinum-rhodium alloy which is now so widely used — design changes 
like the reinforced rim on crucibles and dishes — development of the low form cruci- 
ble — improvements in the design of platinum electrodes. 


You run no risk in making Baker Platinum Laboratory Ware standard equipment. 


BAKER & CO., INC. 
113 Astor,St.,. Newark 5, N. J. 
NEW YORK. N_ FRANCISCO 
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AN INVITATION LINK-BELT will assist in 


or roasting problems... — developing your process 


Find the best method for drying, cooling, roasting. 
It's as easy os sending us somples of your moterials 
You see, Link-Belt mointoins o fully-stoffed, scientific, 
modern laboratory as a service to industry. Toke 
advantoge of these facilities... theres minicture 
equipment for smal! test-runs . . . full-scale set-up for 
lorge test-runs. 


Even with a small sample, we will test-run your material, work 
out procedures in the laboratory that can be duplicated in your plant... 


Many products become marketable only after commercially practicable 
drying, cooling or roasting processes have been developed. That's where 


Link-Belt can give you the answer in advance ... before you've spent a cent! 


12.22 


More than 1000 such laboratory tests have already been made. And as a 


4 A. 
result, 500 Link-Belt Dryers now step up capacity and improve quality of wt 
over 100 different products. 


Ask for a test of your own materials. If you can’t ship samples—ask for 


a unit on loan to try out right in your own plant. Why not contact your LI N K © g E LT 


nearest Link-Belt office or plant for particulars? Now! 


DRYERS 
LINK-BELT COMPANY: Chicago 9. Indianapolis 6. Philadelphia COOLERS 
deco 24 Loe 33, seaule 4, s,  MOASTERS 
Springs (South ). Offices in principal cities. 
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Two Record 
(Continuous) 


the Dynamaster Family 


of continuous-balance electronic instruments 
Strip chart or circular chart recorders... recorders with slow or fast 


pen speeds and chart speeds . . . single or multiple recorders . . . auto- 


matic controllers . . . all in the same case with identical components ex- 


cept the chart-drive mechanisms. 
This variety-with-standardization assures you of easier installation, 
better looking control panels, simpler maintenance. The service man 


who knows one Dynamaster, knows them all. 


BRISTOL 


COM CALA ACC 4 VY 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


) 
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“Everyone who sees these Dynamasters 
is impressed with clean simplicity of 
internal design.” 


You'll be impressed +00 


WITH FEATURES LIKE THESE: 
Models to measure any variable convertible into 
d-c voltage, d-c current, resistance, capacitance 


Continvous-balancing electronic circuit 
assures instant response 


All types of electric and 
air-operated controllers offered 


Little or no maintenance 
All models use the same easy-to-replace components 


Electronic unit uses vacuum tubes available 
at any radio supply house 


Full-scale pen travel of 7, 3 or % seconds 
Chart speeds from % in. per hour to 7200 in. per hour. 
Multiple recorders up to 16 points 


Practically immune to vibration, shock, 
or external stray currents 


YOU'LL WANT TO GET full details by using 
the coupon to order Catalog No. P1245. 


THE BRISTOL COMPANY 
109 Bristol Read 
Waterbury 20, Conn. 


Please send catalog giving details of 
Dynamaster performance to: 


COMPANIES LIKE THESE 


are using 
Dynamasters 


North American Cyanamid Limited 
Jones & Laughlin Steel Corporation 


Rav bestos-Manhattan, Ine 
Manhattan Rubber Division 


Consolidated Edison Co, of New York, Ine, 


Friez Instrument Division, 
Bendix Aviation Corp. 


Scovill Manufacturing Company 


Pratt & Whitney Division, 
Niles-Bement-Pond Co. 


International Harvester Company 
Westinghouse Electric Corporation 

The Johns Hopkins University 

United Aircraft Corporation 

The Sponge Rubber Products Company 
Commercial Solvents Corporation 
Armstrong Cork Company 

United States Steel Company 

Collins Radio Company 
Baldwin-Lima-Hamilton Corp, 

Ruge. de Forrest Company 

National Bureau of Standards 

Bausch & Lomb Optical Company 
Koppers Company, Inc. 

Bell Aircraft Corporation 

The B. F. Goodrich Company 

Boeing Airplane Company 

Industrial Nucleonics Corp. 

FE.1. du Pont de Nemours & Co., Tne, 
Automatic Temperature Control Co., Ine,” 
Swindell-Dressler Corporation 

Woods Hole Oceanog: aphic Institution 
Jarrell-Ash Company 


National Research Corporation 
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Savings in distribution equipment investment were made possible by selection of 
this General Electric 2500 hp synchronous motor for a municipal pumping station. 


G-E Synchronous Motors 


Lower first cost of G-E synchronous motors is 
shown above. For applications in the white area, 
synchronous motors cost less than any other kind 
of motor. Calculations below show power savings 
on a typical 1000 hp, 514 rpm motor. 


Gain in efficiency over other 

types of motors at same rating 
| Hourly saving at power rate 

of $0.01 per/kwh 

To meet the tough starting requirements of a ball mill, a mining company Yearly seving (assumi 

chose this G-E high-torque synchronous motor rated at 600 hp. Initial constant 

cost was low and the motor has given 20 years of dependable service. 


= ath 
|__| Synchronous motors | | a 
a : 
Aj 
$1600.90 


Lower operating cost is the rule when General Electric Tri-Clad* synchronous motors are used 
with equipment such as this horizontal band re-saw, operating almost continuously at heavy loads. 


Offer Double Savings 


Lower First Costs, Lower Operating Costs 
Can Be Realized on Large, Constant- 
Speed Applications in Many Industries 


Before you select a drive for a large equipment provid- 
ing heavy and continuous service, be sure to investigate 
the economics of General Electric synchronous 
motors. On many applications such as pumps, com- 
pressors, fans, etc., outstanding savings are available. 


LOWER FIRST COSTS 

In most ratings where horsepower is equal to or 
greater than speed, the price tag on a synchronous 
motor with exciter and control is less than that of any 
other a-c motor with its control. 

And, because a synchronous motor improves plant 
power factor, initial investment in distribution equip- 
ment frequently can be reduced. (The load which any 
new or expanded power system will carry is propor- 
tional to the plant's power factor.) 

LOWER OPERATING COSTS 
A synchronous motor usually has a higher full-load 


efficiency than any other type of motor, produces more 
work per dollar's worth of power consumed. Where 
loads are heavy and continuous, an advantage of from 
0.5 to 3.0% in efficiency pays off. 


Engineers with many years of field experience will 
tailor G-E synchronous motors and control to your 
job. Call in your General Electric representative— 
he'll be glad to discuss your particular application. 
And for more information on G-E synchronous 
motors, write for bulletins GEA-5332 (low-speed) 
or GEA-5426 (high-speed) to Section 770-26, General 
Electric Company, Schenectady 5, N. Y. 


BE SURE TO SPECIFY 
G-E SYNCHRONOUS MOTORS 


The result of more thon 55 years experi- 
ence in development, monufacture, and 
successful application, General Electric's 
line of synchronous motors is available in 
low speed and high speed types, engine- 
type and Tri-Clad* construction. 

Numerous exclusive design and con- 
struction features promote long, depend- 
able service. Get the full details! 

*Reg. trademark US. Pat. Of. 
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Eagle-Picher ''66"' Insulating Cement— 
All-purpose, rust-inhibitive, super- 
adhesive insulating cement. Great 
coverage, extreme thermal efficiency 
with “Springy Ball” pellets which 
won't collapse after application. Easy 
trowel application over all kinds of 
surfaces. Efficient up to 1800 F .. . . 
reclaimable where temperatures do not 
exceed 1200 F. 


THE EAGLE-PICHER 
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Cost-cutting insulations of top thermal efficiency 


Insulating Cements Fireproofing Cements 


KA Supertemp Block hg Blankets 


Insulseal Stalastic 
i 


ble contractors, trained to strict factory standards 


You can count on Eagle-Picher authorized 
contractors for uniformly high caliber service. Their 
qualifications provide assurance of a good job 

every time . . . efficient application of the 
Eagle-Picher insulation that best fits your needs. 


The Eagle-Picher insulation line is stocked by 
distributors and authorized contractors coast to 
coast. The one nearest you will be happy to 
recommend insulating materials that give your 
equipment highest thermal efficiency . . . reduce fuel 
costs . . . help provide precise temperature control. 


: 


Eagle-Picher Supertemp Blocks — 

A real insulating block—not a refractory! 
Unequalled for insulating quality. 
Weighs approximately 16 lbs. per cu. ft. 
Cuts easily with knife or saw . . . fits 
snugly over contoured surfaces. 
Monolithic structure . . . high refractory 
value. Withstands temperatures up to 
1700 F. All standard sizes, from 3” x 18” to 
12” x 36”. . . in thicknesses from 1” to 4”. 


Eagle-Picher Mineral Wool Blankets — 
Made under factory supervision, these 
blankets fill your needs for fast, convenient 
insulating of flat or curved surfaces on 
larger types of heated equipment. 

The wool is felted and secured by flexible 
metal fabric . . . possesses outstanding 
physical and chemical stability for 
maximum resistance to water, steam, 
corrosive fumes and vibration. 


General offices: Cincinnati (1), Ohio 
COMPANY 


CuemicaL 1952 


: 
. 
= 
4 
Fast @elivery from strategically located distribution points | 
4 
EAGLE 
69 


how ( arpenter is helping industry 


What Carpenter Schedule 5 Pipe Is— 


Its LIGHT WALL gives more feet of 
pipe for every pound of Stainless Steel. 
Cost is 40% to 50% lower. Larger I.D. 
increases flow area and permits use of a 
smaller pipe size. 


You now have a way to help us improve the 
availability of Stainless Pipe for essential 
uses. And you can do it at a terrific saving 
in your costs. 


You can hook up Schedule 5 Pipe with 
existing lines of tubing or heavier wall pipe, 
Schedules 10 and 40. 


( arpenter 


get more stainless pipe 


—even today, when it’s tough to get! 


STAINLESS TUBING & PIPE 


Comparison of costs with Schedule 40 shows savings of 10% to 
45% with Schedule 5. Additional savings on costs for valves, 
fittings, etc. are also possible. 


For most jobs Carpenter Schedule 5 Stain- 
less Pipe handles the working pressures 
with a good margin of safety. Any working 
pressure up to 150 psi is handled by this pipe. 
In pipe sizes under 1'2"', higher pressures 
are frequently used. 


More Stainless Pipe for essential uses is possible, 
even under today’s conditions. To get the full story, 
call your nearest Carpenter Stainless r 
Tubing Distributor. Or, write fora copy / ey ] 
of the new "Schedule 5 Data Sheets’’. 

i lad t t. 
We will be glad to send you a se fe 


THE CARPENTER STEEL COMPANY 
Alloy Tube Division, Union, N. J. 
Export Department: Carpenter Stee] Co., Reading, Pa. 


Tolerance 


+ guaranteed on every shipment 
May 1952 
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PIPE FITTINGS 


reduce piping 
assembly time 


TO MARK PROGRESS 


THE COMPLETE ( FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


CUDAHY, WISCONSIN 
MILWAUKEE SuUBURE 
District Offices York © Buf h © Phiodeipme snd Chicago © St. Paul 


S Lows © Atlont Toronto @ Menico City 


Makeup goes smoother...with less chance for 
delay ...on those piping systems where Ladish 
fittings are installed. Ladish Controlled Quality 
makes the difference. By exacting controls over 
materials and manufacturing processes... 
Controlled Quality assures uniform weldability 
through metallurgical integrity, fast assembly 
through dimensional accuracy and provides a 
real assurance of ultimate operating economy 
and complete dependability ... reasons why it 


pays to specify LADISH, 
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EVEN AT LOW SPEEDS 


THIS SEAL PERFORMS! 


It's the famous Dodge metallic-backed neoprene seal 
that has proved itself in thousands of installations. It 
stays put. It can't blow. It keeps lubricant in—dust and 
dirt out—even at low speeds. 


The SC Ball Bearing Pillow Block for small shafts and 
moderate loads, is a precision-built unit—a member of 
the famous Dodge 30,000-hour line. Modern styling .. . 
rugged one-piece semi-steel housing . . . long inner 
race radial and thrust load capacity . . . fully 
self-aligning. Available from distributors’ stocks in shaft 
sizes from *,” to 2’\,". Write for special bulletin giving 
complete specifications. 


DODGE MANUFACTURING CORPORATION 
200 UNION STREET, MISHAWAKA, INDIANA 


DODGE sc 
BALL BEARING 
PILLOW BLOCK 


DO 


DGE 


Ind. 


CALL THE TRANSMISSIONEER, , 


ige 


t Transmission 
ied phone book 


SEALED LIFE V GELTS AMD TAPER LOCK SWEAVES DODGE TIMMEN PILLOW BLOCKS 


ROLLING GRIP AND DIAMOND D FRICTION CLUTCHES 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 


CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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Specialized research, engineering and production 


assure uniform high-quality STEEL TUBES 


T Globe, specialization is the keynote. Men, machines, and raw ma- 
terials are all tailored to fit the Globe specialized process. Precision 
checks — and rechecks — at every stage of production insure Globe Tubes 
that meet your exacting specifications. 
Be sure! Specify dependable, high-quality Globe Steel Tubes and be 
certain of getting the finest tubes available. Write for the General Catalog 
and become acquainted with Globe specialized process. 


GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 


Chicago * Cleveland * Detroit * New York * Houston * St. Louis 
Denver * San Francisco « Glendale, Cal. * Philadelphia 
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Globe's Physical Testing Laboratory 
— one of the seven different research 
and testing labs in Globe's House of 
Science. 


GLOBE STEEL TUBES ARE 
AVAILABLE IN: 


* Stainless Steels — Globe seamless * 
High Purity tron — Globeiron * Stoiniess 
Steels Gloweld Welded * Corrosion Re- 
sistant Steels * Alloy Steels * Carbon 
Steel * High-Temperature Service Steels * 
Stendord and Special Analysis Steels * 
Mechanical ond Pressure Tubing 
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pect y lor the finest steel tubes 


WITCO CHEMICAL 


protects its products 


| 
Tri-Sure Closures 
on every drum 


The Witco Chemical Company, of Chicago, has 
built a national reputation for the purity 

of its Paint Driers, Butyl Stearate, Plas- 
ticizers and other chemicals. And this 

purity is protected from plant to purchaser— 
safeguarded from leakage and contamination— 
because every Witco drum is sealed with 
Tri-Sure Closures*. 


Throughout the petroleum and chemical 
industries, company after company is offering proof 
after proof that it pays to protect every product 
shipped in drums with Tri-Sure Closures. There is no 
substitute for the Tri-Sure Flange, Plug and 
Seal—just as surely as there is no substitute for 
complete security from leakage, pilferage 

and contamination. 


By specifying ‘“Tri-Sure Closures’’ on your 
drum orders, you protect the quality of your 

product . . . enhance the prestige of your company 
. .. preserve the good will of your customers 


*The “Tri-Sure”’ Trademark is a mark of reliability backed 
by 29 years serving industry. It tells your customers that 

genuine Tri-Sure Flanges (inserted with genuine Tri-Sure dies), 
Plugs and Seals have been used. 


AMERICAN FLANGE & MANUFACTURING CO. INC. 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Tri-Sure Products Limited 
St. Catharines, Ontario, Canada 


CLOSURES 
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This large industrial power plant moves 200 tons of coal per hour from track 


dump hoppers through storage silos to 


Rely on one source... 
one responsibility 
for the best in 
belt conveyors 


LINK-BELT Trippers offer controlled 


bunkers on Link-Belt Conveyors. 


LINK-BELT engineering experience plus quality 
components combine to cut handling costs 


W 7 HETHER you must move a few tons a day or several 

thousand tons per hour whether the haul is meas- 
ured in feet or miles—you'll find the answer in belt con- 
veyors at Link-Belt 

Here's a nation-wide engineering organization that will 
follow through from start to finish—the designing, manu- 
facturing, erecting of conveying equipment. And nowhere 
can you match Link-Belt's combination of vast application 
experience complete line of quality components . 
expert coordination of related equipment 

Get all the facts from the Link-Belt office near you. 
Link-Belt engineers are glad to work with you and your 
consultants—help you get the finest in belt conveyors. 
LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, 


Atlanta. Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, 
Seattle 4, Toronto 8, Springs (South Africa). Offices in principa! cities 


distribution under all conditions 


Belt-propelied trippers are used 
where travel distance and direction 
are manually controlled only. Link- 
Belt also builds winch- 


propelled trippers 


Motor-propelled trippers for continuous, LI N K © a © LT 


uniform distribution of material along 


conveyor or for frequent movement to BELT CONVEYOR EQUIPMENT 


various fixed discharge locations. 
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The unique characteristics of the ethanolamines have 
led to their large volume use in varied industries. From 
dry ice to sulfur, from cosmetics to detergents, the mild 
alkalinity and high water solubilizing power of the 
ethanolamines are serving both industry and the household. 
To assist vou in realizing full value from these basic 
materials, Dow offers you the following information: 
For example, the ethanolamines can be used to recover 
hydrogen sulfide which can be converted to elemental 
sulfur. Also, you can control sulfur fumes with resulting 
lower maintenance costs from reduced corrosion. And, 
by preventing atmospheric contamination, your indus- 
trial standing in the community will be greatly enhanced. 
Many other uses can be developed for the ethanolamines 
in detergents, and cleaning and polishing compounds. 
Despite today’s shortages, Dow ts interested at all times 
in helping you use the ethanolamines to best advantage 
im your pre sent operations or in experimental work for 
future uses. For more information and technical assist- 
ance, write Dow using coupon at right. 


Properties of Ethanolamines 


amine amine amine 
Molecular Weight.......... 61.1 105.1 149.1 
Boiling Point (760 mm.Hg), F. . 338.9 516.4 680.0 
Freezing Point, “F..........- 50.0 81.7 87.6 
Specific Gravity (77 77°F.)... 1.015 1.093* 1.120 
Refractive index (77 F.)...... 1.453 1.475 1.483 
185 285 
Five 190 330 = 
Heat of Vaporization, cal. gm. 206.5 128.2 60.1 
Heat of Fusion, cal. mole..... 3915 5351 3200 


*at 80 77°F. 


Amine solutions containing hydrogen 
sulfide con be piped or trucked to 
recovery installations for conversion 
to elemental sulfur. 


Solubility of Ethanolamines (at 77°F.) 


1 Diethenet Triethonet 

sol. sl. sol. sl. sol. 
sl. sol sl. sol. sl. sol. 

VMP Naphtha............ sol. sl. sol. sl. sol. 
Methanol. ....... @ 
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This is one of a series of Dow advertisements you may wish to 
keep on file for reference and information. Write Dow for reprints. 


USES OF ETHANOLAMINES 


gas treatment 


Monoethanolamine is used in removing carbon dioxide 
and hydrogen sulfide from gas streams. Then, the 
hydrogen sulfide may be selectively burned to produce 
sulfur. 

When methane is burned to produce carbon monoxide 
and water in the manufacture of methanol, a certain 
amount of carbon dioxide is produced. This carbon 
dioxide, which would interfere with later operations, is 
removed with monoethanolamine. 

Methane is scrubbed with monoethanolamine prior to 
making carbon black. This scrubbing removes any 
hydrogen sulfide which would subsequently be converted 
to sulfur and contaminate the carbon black. 
Diethanolamine is used in much the same manner as 
previously described for monoethanolamine. However, 
diethanolamine may be used in cracking gases and coal 
or oil gases which contain carbonyl sulfide that would 
react with monoethanolamine. 


surface active agents 


Monoethanolamine and triethanolamine may be reacted 
with sulfonated alkyls or fatty acids to produce detergents, 
soaps, shampoos and various cleaning compounds. To 
this date, the largest single use is in the production of a 
moderate duty household detergent. 

Diethanolamine is used extensively in the production of 
lubricants for the textile industry. These lubricants can 
be easily removed by the use of a detergent. Also, 
diethanolamine is used in detergents, soaps and cleaning 
compounds. 


cleaning and polishing compounds 


Triethanolamine is used in the manufacture of cleaners 
and polishes for metals, wood, leather, floors, and 


furniture. Triethanolamine soaps act as emulsifiers and 
dispersing agents in these applications. Triethanolamine 
is also used in automobile polishing, cleaning and 
degreasing compounds. It is used in emulsion stabilizers 
and dispersing agent for waxes and industrial lubricants. 


miscellaneous uses 
Monvethanolamine is reacted with other chemicals to 
produce an accelerator which has greatly reduced the 
time required for producing penicillin. Monoethanola- 
mine is also used in a variety of other products such as wax 
removal compounds, 

Diethanolamine is used as an emulsifier and dispersing 
agent in various agricultural chemicals, cosmetics and 
pharmaceuticals. 


PRECAUTIONARY MEASURES 


The ethanolamines do not present an appreciable fire 
hazard. Monoethanolamine has the lowest flash point of 
the three (185°F.) and should not normally present a 
hazard except in cases of large leaks or spills. 

The ethanolamines present no unusual toxicity hazards. 
Monoethanolamine may cause skin irritation in concen- 
trations greater than 1% and contact should be avoided 
as much as possible. Diethanolamine is markedly irritat- 
ing in Concentrations greater than 10°. Triethanolamine 
is not seriously irritating if diluted and will probably 
cause no serious difficulty unless prolonged or repeated 
exposures are ene ountered. 

Strict precautions should be observed whenever there 
is a possibility of eye contamination with an ethanolamine. 
All persons should wear face shields, goggles with side 
shields, or the equivalent. Suitable facilities for washing 
the eyes should be readily available. If contaminated, 
the eyes should be washed with large amounts of flowing 
water and medical aid should be summoned. 

If an ethanolamine is spilled on the person, all con- 
taminated clothing should be removed and not worn 
again until decontaminated. The exposed area should be 
washed with plenty of flowing water and medical aid 
should be summoned for victims of extensive or pro- 
longed exposure. 


THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 


WRITE DOW FOR INFORMATION AND TECHNICAL ASSISTANCE, 


The Dow Chemical Company, Dept. OC-40, A 
Midland, Michigan 


(CD Please send __ reprints of this advertisement. 


Name Title 
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City 
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typical installation in a glass company’s plant. 


NICKEL ALLOYS HELP MAKE 


NICKEL ALLOYED STEELS, heat treated to high strength values, provide 
parts of extreme toughness anc reliability for Harwood intensifiers, such as this 


TYPE 316 STAINLESS IS UTILIZED in Foxboro in- 
dicators and recorders such as these shown in use with a 
Harwood intensifier. 


PRESSURES UP TO 2000 ATMOSPHERES 


COMMERCIALLY PRACTICAL 


New equipment and processes now being used to explore pressures 


Heretofore, the highest pressure commonly used indus- 
trially has been for ammonia synthesis at 1000 atmos- 
pheres... 

Now, however, pressures of at least 2000 atmospheres 
(30,000 p.s.i.) already serve production processes, and 
apparatus capable of delivering pressures up to 200,000 
p.s.i. has been designed by the Harwood Engineering 
Company of Walpole, Mass. 

To secure essential stamina in high pressure heads of 
intensifiers, as well as in reactor vessels, valves and fit- 
tings, Harwood engineers fabricate these parts from 
nickel alloyed steels. The types used, include S.A.E. 
4340 (nickel-chromium-molybdenum ), S.A.E. 3250 
(1.75°% nickel-chromium ) and S.A.E. 3450 (2°% nickel- 
chromium ). They are heat treated to very high strength, 
with a double tempering treatment after liquid- 
quenching. 

Developed for use in conjunction with these new high 
pressure units are instruments for measurement and 
control... produced by The Foxboro Company of Fox- 
boro, Mass. 

Foxboro utilizes a nickel-alloyed stainless steel, Type 
316, containing 17°) chromium, 12° nickel and 3% 
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up to 10,000 ATMOSPHERES 


molybdenum, for heavy duty helical elements that de- 
termine pressures up to 80,000 p.s.i. Results in service 
prove the correctness of choosing Type 316, since it 
resists corrosion from a wide variety of chemicals, and 
combines good spring qualities with high yield point 
after suitable cold working. 


Harwood, also, uses Type 316...sometimes to line 
composite tubes, and sometimes as solid tubing to han- 
dle pressures up to 200,000 p.s.i. 


Thus, nickel-containing alloys play an important 
role in developments which may open new industrial 
frontiers. 


At present, the bulk of nickel produced is being di- 
verted to defense. Through application to appropriate 
authorities, nickel is obtainable for the production of 
engineering alloy steels for many end uses in defense 
and defense supporting industries. Counsel and data on 
alloys containing nickel, for your present or future proj- 
ects, may be had for the asking. We invite your inquiries. 


INC ON 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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New Bulletin about the _ 


RATIO TOTALIZER 


This simple and versatile control 
mechanism, designed by Hagan Engineers, 
has wide application in 

pneumatic control circuits which 

include simple or complicated 


computing functions. 


This new bulletin about the Hagan 


Ratio Totalizer and what it 


does, is yours for the asking. 


Hagan Building 
Pittsburgh 30, Pennsylvania 


HAGAN CORPORATION Hagen Ratio Totaliser of the new bulletin about the 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSIORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS f 

METALLURGICAL FURNACE CONTROL SYSTEMS Company. . 
Street and Number........ ‘ 
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CLASS VF 
A 22,000 pounds steam per hour unit installed at 
Indiana Farm Bureau Refinery, Mt. Vernon, Ind 


CLASS VS 
The Seelbach Hotel, Louisville, Ky. is served 
by thes 50,000 pounds steam per hour boiler 


A wide variety of industrial plants and other 
users of steam for power, processing, or heating 
have found these efficient Vogt Two-Drum Type 
Boilers to be the answer to their diverse steam 
generating requirements. 

Class VF units provide maximum capacity in 
limited floor space and head room, while Class 
VS is best adapted to installations not having 
such restrictions. Each has a large furnace volume 
and a high ratio of radiant heating surface. The 
furnace design assures proper combustion of fuels 


fired in suspension or with various type of stokers. 


A bulletin with general information and show- 
ing typical installations is available on request. 


STEAM GENERATORS 


“Typical Users... 


FOOD PROCESSING PLANTS 
DISTILLERIES © HOTELS 
HOSPITALS ¢ CHEMICAL PLANTS 
PETROLEUM REFINERIES 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON. W. VA. 
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Stainless 


and 


High Alloy 
Castings 


for severe 
chemical service 


...... heat and abrasion are not 
serious problems...for the chemical plant that uses ESCO cast 
stainless and high alloy equipment. 


Into these castings goes a combination of design and metal- 
lurgical experience, supported by complete facilities for 
casting and heat treatment. Non-destructive testing, in- 
cluding X-ray, gamma ray and Zyglo are used frequently 
to check the structure of castings and assure uniformly 
high quality. 

Resulting equipment gives prolonged service under 
adverse operating conditions with a minimum of pro- 
duction interruptions. 


Stainless and 
High Alloy Steels 


ELECTRIC STEEL FOUNDRY 


2143 N. W. 25th Avenue, Portland 10, Oregon 
Soles Offices and Worehouses 
CHICAGO, ILLINOIS SEATTLE, WASHINGTON 
EUGENE, OREGON LOS ANGELES, CALIFORNIA 
HONOLULU, T. H. NEW YORK CITY, NEW YORK 
HOUSTON, TEXAS SAN FRANCISCO, CALIFORNIA 
SPOKANE, WASHINGTON 


IN CANADA — €4COLIMITED, VANCOUVER, B. C. 
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Special Stainless Valve Stand Casting 


A NEW CATALOG FOR YoU! 


Let us give you detailed facts of ESCO service. These are con- 
tained in our new catalog “ESCO Stainless and High Alloy 
Products”. Included here are 

technical descriptions of ESCO 

alloys; illustrations and dimen- 

sions of ESCO pipe, fittings, 

valves and processing equip- 

ment; frequently used tables 

of weights of bars and tub- 

ing; temperature, hardness 

and metric conversions; and 

data on corrosion resist- 

ance of principal ESCO 

alloys to commonly used 

corrosive media. .. . Get 

your copy from nearest 

ESCO office, or fill in 

and mail the coupon. 


ELECTRIC STEEL FOUNDRY 
2143 N. W. 25th Avenue, Portland 10, Oregon 


Please send me your new atolog ESCO Stainless and High Alloy Produ 
Name 
Company 


Address 
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Photo: Courtesy Sinclair Refining Company 


After 18 months in cot-cracking service at Sinclair Refining Company's 
Marcus Hook Refinery—this Alcoa Aluminum Heat Exchanger Tube bundie 
wos not even discolored by severe ammonia and hydrogen sulfide con- 
temination. Alcoa Alclad 35-H14 tubes resisted contaminated river water. 


knows most about the use and application of 
aluminum heat exchanger tubes 


Alcoa pioneered the use of aluminum in heat exchanger tubes 43 years ago. Although 
their sale today is limited by government regulation, you will want to start planning 
with a copy of the booklet, “Alcoa Aluminum Heat Exchanger Tubes.”’ Write: 


ALUMINUM COMPANY OF AMERICA + 1860E Gulf Building, Pittsburgh 19, Pa. 


OVER 6-MILLION FEET OF ALCOA TUBES ARE IN USE FOR APPLICATIONS LIKE THESE... 


PETROLEUM 


Condensers handling hydro- 
carbon fractions from such 
processes os Thermal and 
Catalytic cracking, reform- 
ing, polymerizing, etc. 

Vapor recovery condensers 

Lube oil coolers 

Notural gas compressor after- 
coolers 

Recompressor aftercoolers 

Hydrogen sulfide gas coolers 

Furfural condensers and heet 
exchongers 


Propane chilling 

Wax sweoters 

Lean oil—tich oil exchangers 

Amine solution coolers 

Glycol- amine heat exchangers 
and reboilers 

Jacket water coolers 

CHEMICAL 

Butanol 

Ethanol 

Ethylene Glycol 

Glycerin 


Formaldehyde 

Furfural 

Heptaldehyde 

Acetic acid 

Stearic, Palmitic, Maleic Oleic 
acids 


Butyric acid 
Naphtho 


Ricinoleic acid 
Acetanilide 
Ammonia 
Hydrogen Cyanide 
Nitric acid (concentrated) 
Pyridine 

Hydrogen Sulfide 
Benzene 
Dichlorobenzene 
Gelatin 

Hydrogen Peroxide 
Turpentine 

Xylene 


Use Alcoa Alclad 3S-H14 Heat Exchanger Tubes with fresh, brackish and salt-cooling waters 


May 
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At right: Vulcan laboratory for briquetting research. 
Equipped for chemical and physical tests. Illustration 
shows technician making sample briquette under 
measured hydraulic pressure. 


At left: Self-contained unit for briquetting high- 
carbon ferro-chrome ore. Comprises motor, 
speed-reducing gears, feeding and discharge 
mechanisms, in addition to the heat-treated 
alloy-steel briquetting rolls. 


MAY BE THE BEST ANSWER T0 a PROBLEM 


For many years the Vulcan Iron Works has 
been designing and manufacturing heavy-duty 
briquetting equipment—thereby helping to 
solve many problems relating to the benefica- 
tion and successful utilization of materials that 
were either not usable at all in their original 
form or could not be utilized efficiently. Ma- 
terials treated range from chemicals to various 
types of metalliferous fines—often in combina- 
tion with coal or coke and various types of 
binding material. 

In addition to designing and building briquet- 
ting machines to meet any specific require- 
ment we are equally prepared to design and 
build all necessary equipment for grinding, 
mixing, heating and feeding material to the 
briquetting machines and for carrying away 
the finished briquets. 

Correspondence regarding any present or pros- 
pective briquetting requirement is cordially 
invited and arrangements will be made, if de- 
sired, for conducting either laboratory or pilot- 
plant tests and research. 


Pilot briquetting plant in which trial runs can be con- 
ducted on a sufficiently extensive scale to determine 
proper commercial procedure and approximate produc- 


tion cost. Provided with facilities for grinding, mixing 
and feeding materials to the press. 


VULCAN IRON WORKS 


Main Office and Works WILKES-BARRE, PA., New York Office 50 Church 


Double-Roll Briquetting Machines 
Open-Hearth Steel Castings 
Steel-Plate Fabrication 


Rotary Kilns, Coolers and Oryers 
Rotary Retorts, Calciners, Ete. 
Improved Vertical Lime Kilns 
Automatic Quick-Lime Mydrators 
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Shaking-Chute and Chain Conveyors 


Heavy-Duty Electric Hoists 
Self-Contained Etectric Hoists 
Scraper-Loading Hoists 
Cast-Steel Sheaves and Gears 


Steam Locomotives 

Diese! and Gasoline Locomotives 
Diesel-Electric Locomotives 
Electric Locomotives and Larrys 


| 
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Aa PHOTO-REPORT ON 


Outside the building at Oldbury'’s Niagara Falls plant and throat-connected to 
the rectifier equipment inside, is this G-E 12,000-volt step-down transformer. 
Induction voltage regulator at left, with taps for load ratio control, provides : 
smooth, stepless voltage adjustment from 300 to 375 volts. 


New pumpless rectifiers in ratings of 750 kw and above, made 
possible by G-E semi-permanently sealed tanks, minimize vacuum 
losses, provide high service reliability. Maintenance is reduced 
because vacuum pumps cre eliminated, and moving parts are at a 


First pumpless rectifier 
electro-chemical industry 
cuts d-c power-supply costs! 


New G-E power-conversion package in larger ratings eliminates vacuum- 
pumping equipment, saves on installation, operation and maintenance 


Latest example of G-E pioneering in power rectification is this recent 
installation —at Oldbury Electro-Chemical Company's Niagara Falls 
plant—-of the electro-chemical industry's first pumpless merecury-are 
rectifier. This new development, by eliminating vacuum pumping and 


D-C POWER combining the entire rectifier assembly in one compact, integrated unit, 
introduces savings like these: 


Cuts installation costs—Unit is factory-wired for quick connection, needs 

SYSTEM S no special foundations, and takes up less building space. Cuts operating 
costs —No vacuum pumping losses are sustained. Cuts maintenance costs 

With a minimum of moving parts, periodic inspections are reduced. 

Moreover, service reliability is increased—emplovees are protected by 


for electro-chemical plants the dead-front metal enclosure—and downtime is reduced because of 


the speed with which a spare tank can be installed if needed. 


minimum. 


NEW G-E MOTOR SELECTION AND APPLICATION COURSE 
can help train your chemical plant electrical person- 


If your chemical-plant operation requires reliable, low-cost d-c power 
nel, increase their value to you. Find out all about supply, investigate these new G-E pumpless rectifiers. Ask your G-E 


this ‘More Power to America’’ program by sending for representative for more information, or send for new Bulletin GEA- 


free 16-page il! d brochure, Bulletin GED-1500. 5569. General Electric Company, Schenectady 5, N. Y. 
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CHEMICAL-PLANT ELECTRIFICATION 


° i d, G-E pl rectifiers fit in smaller build- 


-Ep includes rectifier tanks, excitation cubicle, and rectifier auxiliary con- 
ings, save up to 25 per cent in building costs. Metal-enclosed assembly 


trol. Factory-wired, they arrive ready to connect and operate. 


Completing the package ot Oldbury to provide everything needed 
from incoming a-c line terminals to d-c outgoing feeders —is this G-E, 
500-mva metal-clad switchgear, located in the basement. It includes one 
feeder and an auxiliary compartment for the rectifier. Unit at right 


GENERAL ELECTRI 
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is the draw-out cathode breaker section for protection of rectifier. 


Metal-enclosed for personnel protection, it pulls out easily to provide 
ample room for inspection. 


a 
4 
662-38 
85 


Square pegs 
Wonderfully 

Packaged in 

round holes 


If your product is normally made for civilian use . . . 
using the same packaging for your DO's may be 
putting a very square peg in a round hole. Defense 
packaging needs attention! And that’s where Visqueen* 
film comes in! Visqueen can improve your DO pack- 
aging without extra cost; possibly even at farless cost. : 
Visqueen has a flexibility needed for odd shapes 
and sizes. It gives longer “shelf life.” greater pro- 
tection. Visqueen is pure, tasteless, odorless and 
chemically inert. Pliable at extremely low temper- 
atures—crackproof and waterproof. Visqueen has 
an unusually high uniformity of gauge. 
It’s possible that Visqueen film may be available 
shortly for your civilian packaging, too! In that 
case, Visking’s wide experience with film can cer- 
tainly benefit you. Visqueen will be pleased to offer 
advice on methods of handling, packaging line 


al * layout and types of film... for both military and 

civilian packaging. Go ahead — Call on Visqueen! 

\* a IMPORTANT! Visqueen film is all polyethylene, but not 

\e ° all polyethylene is Visqueen. Visqueen is the only film 
> 


produced by process of U.S. Patent No. 2461975. Only 
ey 6 , Visqueen has the benefit of research and extensive 
technical experience of The Visking Corporation, pio- 
neers in the development of polyethylene film. 


ae! 


Visqueen Packaging Firsts! 


liquid and dry chemicals and pharmeceuticals 
in drums, cartons ond cases 

weather balloons for armed forces 

bags for batteries for armed forces 


packaging of small machine parts (for moisture 
protection) 

® rubber seporators (as in camelback) 

® liners for multi-wolled bogs 
. 
. 


bogs for pre-peeled potatoes 

sterling silver flatware and hollow ware (as 
tarnish resistor) 
bags for poultry 


saee product of THE VISKING CORPORATION © Preston Division, Terre Haute, Indiana 


*T.M. The Vishing Corporation In Canada: Visking Limited, Lindsay, Ontario 
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HOWELL Type K 
Motor. Offers con- 
stant performance in 
the presence of dirt 
dust, fumes and mois- 
ture. Sizes from 3 to 
150 H.P. at 1800 R.P.M. 
Either vertical or 
horizontal mounting 


HOWELL Sanitary 
Motors meet the most 
exacting standards of 
the dairy and food in- 
dustries. They contain 
no pockets, cracks, or 
crevices. Available for 
vertical or horizontal 
mounting 


We think you, too, will appreciate Howell's attention 
to your electric motor problems. Howell engineers 
are always ready with technical assistance on motors 
in the standard NEMA frame sizes or with specially 
designed motors if your situation requires them. 

So, on the tough jobs, on every job, consult Howell 
— manufacturers of industrial type motors from 
1/6 to 200 H.P. since 1915. Contact the Howell 
representative in your city or write to us direct. 
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made-to-measure 
built-to-last 
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For pressures from 2000 to 6000 psi, B&W 
Banded Pressure Vessels have the advan- 
tage of withstanding higher pressures than 
vessels made by conventional welding 
construction. The inner vessel, fabricated 
in accordance with the ASME Code, with- 
stands longitudinal pressure loading. A 
series of circumferential bands reinforces 
the inner shell, and enables it to withstand 
circumferential loading. 

Uncompromising care and advanced 
techniques go into every B&W manufac- 
turing step to assure the ultimate in safe 
and sound process equipment. Forming, 
machining, welding, stress-relieving— 
every production operation from start to 
finish of B&W pressure vessels—is per- 
formed on equipment specifically designed 
for each purpose. Much of the equipment 
and types of construction are original 
B&W developments. 


Installation of B&W Accumulators, for use in connection 
with hydraulic presses. 


a 
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‘A Processing Units and (at right) 
Brown Control Panelboard for 
Plexiglas production at Rohm 
& Haas Company, Bristol, Pa. 4 


BROWN 
INSTRUMENTATION 


... is patterned to the exact require- 
ments of individual plants and 
processes .. . is the result of engi- 
neering and application know-how, 
with one responsibility from sens- 
ing elements to control valves . . . is 
backed by a nationwide field engi- 
neering and service organization. 


q 


with the help of 


Brown Advanced Instrumentation 


Tovay’s tremendously increased demand for syn- 
thetic resins and rubbers is being met by greatly 
accelerated production of vinyl type and other 
polymers. Keeping pace with this gigantic effort is 
the production of Plexiglas at the modern Rohm & 
Haas plant at Bristol, Pa. 


Control of every significant step in this polymer- 
ization process is synchronized by efficient, co- 
ordinated Brown Instrumentation. From a cen- 
trally located panelboard, these instruments insure 
precise regulation of even the most complex 
exothermic reactions, where process variables must 
stay within stringent limits. 

When choosing recording and controlling instru- 
ments for your vinyl polymerization process, or 


any polymerization process, consider first: 


@ Brown Creative Instrumentation—the know-how 
developed through many years of application ex- 
perience in the industry. 

@ The completeness of Brown equipment—encom- 
passing sensing elements, recorders, controllers, 
panelboards (both conventional and graphic), 
valves and accessories. 


For a detailed discussion of control requirements of 
your process, call in our local engineering repre- 
sentative . .. he is as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4478 Wayne Avenue, Phila- 
delphia 44, Penna. 


Honeywell 


© Important Reference Data 


Write today for Composite Catalog 5000. 
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AN UNPARALLELED ADVANCE 


THE MICROSEN BALANCE is a compact, modi- 
fied Kelvin Galvanometer structure—operates auto- 
matically on the force balance principle. It 
transduces mechanical motions into electrical sig- 
nals and vice versa—is equally effective for the 
stable amplification of electrical signals. 


A calibrated spring converts mechanical motion to 
force loading of a pivoted beam. The tuning of a 
high frequency oscillator coil, adjacent to the 
beam, detects the balance conditions of the beam 
and varies the current flow in the circuit accord- 
ingly. The rectified oscillator output — .5 to 5 milli- 
amperes serves as the transmission signal. A 
calibrated portion of this signal is fed back to an 
actuator coil, attached to the underside of the 
beam, which operates in a permanent magnetic 
field. This electrical feedback signal applies a force 
opposed to the mechanical input force. 


Whenever the two opposing forces become unequal, 
equilibrium is immediately reestablished by the 
movement of the beam which either increases or 
decreases the magnitude of the output current. 


IN THE APPLICATION OF 


ELECTRONIC COMMUNICATION 


TO PROCESS CONTROL 


Output current value is constantly compared with 
the mechanical input value. Thus, the Microsen 
Balance insures a linear current signal propor- 
tional to the mechanical input and independent of 
the transmission circuit resistance, up to a maxi- 
mum of 3,000 ohms. 


The Microsen Balance—used in all American Elec- 
tronic Instruments—instantly transmits pressure, 
temperature, flow and liquid level information to 
the panelboard and controller signals to the valve. 
It provides these advantages of electric communi- 
cation: 


1. Virtually eliminates transmission lags by re- 
stricting the use of pneumatic lines to control 
boards. (The average signal delays over 500 
feet of transmission line are 10 seconds for 
p.eumatic, 5 x 10-7 seconds for electric). 


Eliminates all distance considerations. 


Assures superior performance in process con- 
trol by high speed response. All changes are 
detected and corrective measures are initiated 
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AMERICAN ELECTRONIC 
COMMUNICATIONS SYSTEM 


practically instantaneously. This type of 
“tight” control envisions smaller process 
equipment for given throughput. 
Makes all adjustments readily accessible to one 
operator in the control room. 
Eliminates freeze-ups of pneumatic lines. 
Climatic conditions can be completely disre- 
garded. 
Replaces four pneumatic lines from the panel 
loading station to the controller at the valve 
by a simple, two-wire circuit. (Pneumatic con- 
trollers must often be located near the valve 
in order to reduce response delays.) 
Reduces signal line maintenance. 
Permits the utmost flexibility through the cur- 
rent type signal. Any number of receiving in- 
struments may be located in a single transmis- 
sion circuit. Signals are additive for control 
function computation using two or more input 
signals. 
Elements in the American Electronic Communica- 
tions System are: 
ELECTRONIC TRANSMITTER. Types to transmit pres- 
sure, differential pressure, temperature, flow or 
liquid level. Produce a .5 to 5 milliampere current 
signal proportional to the magnitude of the vari- 


able being measured. Constantly compare elec- 
trical output with the magnitude of the measured 
variables—insure accurate and linear output. 
ELECTRO-PNEUMATIC TRANSDUCER. One type utilizes 
an electronic amplifier and may be used for very 
low-level signal inputs such as derived from ther- 
mocouples. Another type incorporates a mechan- 
ical or pneumatic type amplifier is especially 
suited for use with the transmission signal of .5 
to 5 milliamperes. Both convert electrical input to 
proportional pneumatic output. They provide the 
means for utilizing pneumatic recorders and con- 
trollers now widely used. Constantly compare the 
pneumatic output of 3 to 15# of air with the elec- 
trical input signal—assure linearity and accuracy. 
CONTROLLERS. Pneumatically operated. Widely 
used with indicators and recorders of the pneu- 
matic type. Some are built integrally with these 
units or as separate units in the stacked type. 
ELECTRONIC PRESSURE TRANSMITTER. Converts air 
output from controller into an electrical signal. 
ELECTRO-PNEUMATIC VALVE POSITIONER. Receives .5 
to 5 milliampere signal and compares it to the ac- 
tual displacement or position of the valve stem 
produces a pneumatic signal which mechanically 
operates the valve. 


Aprodutof MANNING, MAXWELL & MOORE, INC.” stratrorD, CONNECTICUT 
MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY 
AND RELIEF VALVES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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NEW 
SEGMENTAL DRIVE ASSEMBLY 


with stainless steel ball-type 
chain that insures free travel and 
perfect alignment of float; and 
new positive collet-type shaft clamp, 
Exclusive Foxboro ambient 
temperature compensation avail- 
able in Type 28 Meters. 


NEW 
CHECK FLOATS 


with positive-seating stainless steel 
ball plug. Submerged in 
mercury for complete protection 
against frosting and corrosion. 


NEW 
U-BEND AND DAMPING 
PLUG ASSEMBLY 


— Self-aligning, all-welded 
construction with union couplings 
that require no gaskets. Calibrated 
damping plug fully adjustable 
under pressure. Directed drain 
for mercury at lowest point. 


NEW 
PRESSURE-SEAL BEARING 


of stainless steel, with exclusive 
ring seal that gives unequolled 
freedom from friction and 
maintenance ... complete freedom 
from leaks at any working pressure. 
No lubrication required. 


NEW 


COMPACT FLOAT CHAMBER 


gives greater accessibility 
for easier, quicker 
cleaning. 


CANADA AND ENGL 
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With major improvements in every 

basic detail of differential meter design, 

the complete new line of Foxboro Flow 
Meters now gives, not only higher 

sustained accuracy, but also unpre- 

cedented ease of maintenance. It all 

adds up to metering performance 

that's farther ahead of the field 

than ever before! 


In addition to the outstanding improve- 
ments illustrated, these new meters 
incorporate numerous other advanced 
features, including: interchangeability 
of all parts; large floats with long 
travel for added power; and location of 
floats in high pressure chamber to 
minimize ambient temperature effects. 


Write for New Bulletin 460 containing 
detailed information on the design, 
construction and specifications of the 
new Foxboro Flow Meters... indicators, 
recorders, controllers and transmitters 
round or rectangular cases... with 
or without integrators. 


The Foxboro Company. 385 Neponset 
Ave., Foxboro, Mass., U.S.A. 
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Vitamin crystals are removed from a Stainless 
Steel Tolhurst centrifugal at the Merck plant, 
Merck operates many of these Stainless cen- 
trifugais, manufactured by American Machine 
& Metals, Inc., East Moline, Ul. 


4 
& 


Immaculately clean, the in- 
terior of this centrifugal is 
all Stainless Steel. 


FOR PRODUCT » PURITY AND * 
4 
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REDUCED MAINTENANCE 


Merck & Co., Inc. processes vitamins in 


Stainless 
Steel 


roduct purity is the first consideration of Merck 

& Co., Inc., in selecting equipment for process- 
ing operations at its big Rahway, N. J., plant. It’s 
one of the major reasons why Merck makes such 
extensive use of Stainless Steel. 


In the manufacture of vitamins, for example, 
slurry enters a Tolhurst centrifugal, made of Stain- 
less Steel, through a Stainless Steel pipe. The cen- 
trifugal removes vitamin crystals from the mother 
liquor, which is pumped to further processing through 
a Stainless Steel sump and pipes. 


A product that is 100°; pure is the ultimate in 
such processing. Because Stainless Steel is com- 
pletely neutral to the material being processed, it 
plays a big role towards achieving a high purity 
standard and eliminating waste batches. 


Stainless Steel's resistance to corrosion is impor- 
tant from the standpoint of maintenance, too. 
Tolhurst Stainless Steel centrifugals have been in 
operation under severe conditions for periods up to 
ten years at the Rahway plant and give promise of 
many more years of additional service. The cen- 
trifugals are generally in intermittent but regular 
operation 24 hours a day, 7 days a week. 


Wherever you need a strong, durable, corrosion- 
resistant material that will guard product purity 
and keep maintenance and replacement costs low, 
turn to Stainless Steel. And for the finest perform- 
ance, ask your fabricator to use service-tested U-S’S 
Stainless Steel. 


This centrifugal in the Merck plant is employed in the 
production of a vitamin which is used widely in pharma- 
ceuticals and in enriching poultry and animal feeds. Slurry 
comes to this Stainless centrifugal from a Stainless Steel 
tank. 


UNITED STATES STEEL COMPANY, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH - TENNESSEE COAL 8 IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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Ihe trend is away from the old-fashioned 
glue pot. It's toward the modern adhesives 
that give efficient bonding between widely 
varied materials and meet the needs of 
high-speed machines for labeling, sealing 
or labricating 

You can select the qualities you want in 
adhesives for bags, bottles or books by 
In the 
large family of Monsanto Plasticizers you'll 


choosing a Monsanto Plasticizer 


find one or more to exactly fit your needs 
whether you're making hot-melt, tacky, 


nontoxic or heat-sensitive adhesives 


Monsanto Plasticizers serve in adhesives 


based on polyvinyl acetate, polyvinyl 
chloride, zein, casein, polyvinyl butyral, 
styrene, ethyl cellulose and polyvinylidene 
chloride 

When your customers call for adhesives 
to meet their special needs, investigate the 
qualities you can attain by using Monsanto 


Plasticizers. For information on the use 


Research Chemists’ Corner 


Putting the right qualities in adhesives for bags, bottles or books 


of Monsanto Plasticizers, which are avail- 
able for prompt delivery, contact the near- 
est Monsanto Sales Office or mail coupon. 


MONSANTO PLASTICIZERS FOR 
QUALITY ADHESIVES 


For Hot-Melt 
Adhesives: 
Dibuty! Phthalate 
Duphenyl Phthalate 


For Tacky Adhesives: 
Ortho- Nitrobipheny! 
Thimethy! Phthalate 
Dibuty! Phthalate 


Santicizer® 140 Santicizer 160 
Santicizer 160 Santuecizer 8 
Santohte® MHP Santicizer M-17 
Santohte MS (80% 

Tricresy! Phosphaee For Nontoxic 
Irnpheny! Phosphate Adhesives: 


Santicizer 141 
Sanucizer B-16 
E-15 


For Heat-Sensitive 

Adhesives: 
Dipheny! Phthalate 
Santicizer 1-H 
Santicizer 3 
Santacazer 9 


You may find something new here 


In your research to find new products or 
improve your present line, itaaay be worth 
your while to take a longJook at Monsanto 


extremely versatile intermediate. The fol- 
lowing tna | illustrates its possibilities in 
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Is “The Mrs.” wo 


You don’t have to give up sweets just be- 
cause your waistline ® gettinggo the point 
about the length 


make desserts 


where your wile is wor 
of your belt. Just have 


sweetened with Monsanto Saccharin. She 


9S 


tile 
in 
joing somé@ fesear 
BENZENE can get samples by co near- 


est Monsanto Sales Office or by nahag the coupon. 


ength of 


‘ou a copy of the Monsanto 
ontains nearly a score of 
hous dishes sweetened with 
saccharin, 


and we 
recipe 
recipes 
nonfattent 


Monsanto 
laboratories 


method of mildew-proofing vinyls 


| Monsanto Research has developed a new 


method of incorporating Milmer* 1 into 
vinyl coatings. The process, which is easy 
to use, permits the inclusion of Milmer 1 
without crocking or blooming in calen- 
dered, plastisol, organosol and solvent coat- 
ings. It may be put into the coatings, the 
fabric or both. 


Milmer 1 is effective in controlling mil- 
dew in both supported and non-supported 
vinyls. 


Large quantities of Milmer | now go into 
coated fabrics for military use. It is em- 
ployed in vinyl-coated duck and complies 
with many government specifications, in- 
cluding: MIL-F-4143, MIL-D-10860, 
KK-L-136B, 24-C-20, MIL-P-3003, MIL- 
F-6107, MIL-D-10799, MIL-T-10168A, 
MIL-P-10404, and MIL-C-5462A. 


Peacetime uses of Milmer 1 in coated fab- 
rics include tents, tarpaulins, upholstery, 
collapsible boats, collapsible tanks, irriga- 
tion dams and numerous others. 


If you are interested in preventing mildew 
in vinyl coatings, sheeting or insulation, 
investigate the Monsanto method of using 
Milmer 1. You can get complete details 
from the nearest Monsanto Sales Office 
or by mailing the coupon. 


Protection for metal parts 


In the past, machine guns and metal parts 
of other military equipment shipped to 
Korea have been protected in transit by 
a heavy coating of grease. Removal of 
this grease has been one of the most tire- 
some of details . . . a detail no longer nec- 
essary, thanks to chemistry. A patented 
wrapper, in which Monsanto Dicyclo- 
hexylamine is used, prevents corrosion. 
For sources of supply, mail the coupon. 


Monsanto planning to build 
250-ton sulfuric acid plant 


Working with Tide Water Associated Oil 
Company, Monsanto is planning construc- 
tion of a jointly owned, 250-ton sulfuric 
acid plant at Avon, California. The plant 
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will employ the Monsanto-Ross-Wilde 
process of recovering water-white acid from 
petroleum sludge acids, 


Refinery wastes, sludge and hydrogen sul- 
fide will be piped from the adjacent Tide 
Water Associated Oil Company refinery. 
Most of the sulfuric acid produced will be 
piped back to the refinery where it will 
be used in processing aviation gasoline 
and other petroleum products. Any sur- 
plus will be sold to West Coast industries. 


The Monsanto-Ross-Wilde process is a 
flexible, low-temperature method of re- 
covering acid from refinery wastes. It 
recovers a high percentage of acid in the 
petroleum sludge, forming a gas that is 
higher in sulfur content than that obtained 
by burning elemental sulfur which now 
is in short supply. 


If you are interested in constructing a 
similar plant, you may consult Monsanto 
Engineers without cost or obligation. For 
complete details, mail the coupon. 


AROCLORS 


IN PLENTIFUL SUPPLY 


Additional capacity, now completed, 
makes the AROCLORS* 
biphenyl and chlorinated polyphenyls) 


(chlorinated 


freely available - Some uses of the 
AROCLORS are included on this page 

Technical Bulletins are available deal- 
ing with structural and application data. 


See coupon for listing. 


Pliolite $-5 
and AROCLORS 


Used as standard plasticizers and resin ex- 
tenders, the AROCLORS contribute fast- 
drying properties to Pliolite S-5—provide 
excellent protection against acids and 
alkali, moisture and other common corro- 
sive influences. Widely applied to protec- 
tive and decorative coatings for concrete 
steel tank 
concrete floors and walls, stucco construc- 


and structures, railway cars, 


tion, wood and metal marine equipment, 


SEND INFORMATION: () Plasticizers for Adhe- 
sives Mildew - proofing vinyls Sulfuric acid 
plant designs Corrosion- preventing paper 


SEND LITERATURE Saccharin recipe book. 
Technical Bulletins No. P-115, “THE ARO- 
CLORS. No. P-124, “AROCLORS as used in 
chlorinated rubber No. P-126, “AROCLORS as 
used in Pliolite S-5 No. P-131, “AROCLORS 
as co- plasticizers for polyvinyichlonde.”” 


SEND SAMPLE Ortho- Nitrochiorobenzene. 
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Maintenance paints 
d AROCLORS... 
Other applications 


The destructive action of water, acids, 
alkali and other corrosive influences are 
effectively resisted by metal-surface paints 
that are formulated with AROCLORS. 
These Monsanto chlorinated biphenyl and 
chlorinated polyphenyls also contribute 
nonflammability, superior adhesion, high 
gloss. In addition, the AROCLORS pos- 
sess good electrical properties . . . Besides 
their application to paints, the ARO- 
CLORS are used in formulating modified 
and synthetic rubber coatings, lacquers, 
hot metal strip coatings, vinyl protective 
coatings, adhesives, fire-resistant coatings, 
wood-sealer formulations, marine paints. 


In recent tests, Monsanto AROCLORS 
exhibited distinct resistance to fungi and 
bacteria. The presence of this resistance in 
AROCLORS indicates that further stady 
of these commonly used plasticizers can 
prove highly interesting wherever various 
types of organism attacks are encountered. 
Excellent repellency of termites and other 
soil mites is another AROCLOR feature. 


ASK FOR AROCLOR LITERATURE 


Contact any Monsanto District Sales 
Office, or write direct, for any of the fol- 
lowing Technical Bulletins — No. P-115, 
“THE AROCLORS” . . . No. P-124, 
“AROCLORS as used in chlorinated rub- 
ber” . . . No. P-126, “AROCLORS as 
used in Pliolite S-5” . . . No. P-131, 
“AROCLORS as co-plasticizers for poly- 
vinylchloride.” 


Sequestering action 
nd water-softening 
power of Monsanto 
Phosphates 


The sequestering action of Monsanto phos- 


phates—inactivation of calcium and mag- 
nesium water hardness—is a significant 
property of both Monsanto Sodium Tri- 
poly Phosphate (STP) and Tetra Sodium 


MONSANTO CHEMICAL COMPANY 
1700 South Second Street, St. Louis 4, Missouri 


Pyrophosphate (TSPP) .. . In detergent 
and cleaning operations, these Sodium 
Phosphates combine with the calcium and 
magnesium ions present in hard water. 
They form complexes with these ions 
the complexes remain soluble in water, 
but will not react with other substances 
to form insoluble precipitates . . . They 
have the ability to regenerate or re-dissolve 
insoluble calcium and magnesium soaps. 
This property is of value where clothes 
containing a residue of insoluble curds are 
agitated in a solution of STP or TSPP. 
Fabrics are restored to their original clean 
condition. 


| Peptizing value 
of Monsanto 


be, ‘Phosphates 


An outstanding property of Monsanto 
TSPP is its peptizing value—that is, the 
ability to keep small particles of solids 
suspended in a water solution. This sus- 
pension action prevents the re-deposition 
of removed soil during the cleaning and 
rinsing cycle. 


MONSANTO PHOSPHORIC ACID 


Monsanto supplies phosphoric acid of high 
purity in concentrations of 75° and 85°% 
H3PO4. 75°% phosphoric acid is available 
in tank cars, stainless steel drums, barrels 
and carboys and meets Food Grade speci- 
fications. 85°% phosphoric acid is avail- 
able in stainless steel drums and carboys 
and meets N. F. specifications. 


MONSANTO CHEMICAL COMPANY, 17008. 
Second Street, St District 
Sales Offices: Birmingham, Boston, Charlotte, 
Chicago, Cincinnati, Cleveland, Detroit, Los 
Angeles, New York, Philadelphia, Portland, 
Ore., San Francisco, Seattle. In Canada, 
Monsanto Canada Limited, Montreal 
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Louis 4, Missouri. 


SERVING INDUSTRY WHICH SERVES MANKIND 


Please send, without cost or obligation, information, literature or samples as indicated 
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OPEN IMPELLER 


DE LAVAL _ designed 


Look at these design extras 


SIZES TO 6” 
CAPACITIES TO 
1800 GPM 
HEADS TO 
200° 


CLOSED IMPELLER 


De Laval CP Process Pumps are versatile on many 
counts. Impellers and seals can be quickly switched 
to meet changing service requirements. Adjustments 
for wear are simple to make. Repair parts are stand- 
ardized. And, in addition, these pumps are specially 
designed for hundreds of general service process 
applications. 

Careful selection of proven corrosion resistant 
materials permit CP pumps to handle practically all 


types of acids and alkalies. Whether liquids are hot 
or cold, viscous or corrosive, clear or filled with 
suspended solids, these pumps will keep giving effi- 
cient service for years. 

Whatever your processing application, it pays to 
investigate the De Laval line of double-duty CP 
pumps. Bulletin 1125 gives complete data on these 
pumps, tells why they are ... DESIGNED TO 
STAY ON THE LINE. 
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CP PROCESS PUMPS ‘si 
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impeller off the shaft. 4 
s are needed. 
hoops entrance 
velocities low ... lessens the danger 
of cavitation. 
1 Husky double row ball thrust bearings 
Heavy stainless steel shaft is de- 
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TWO PUMPS IN ONE! When service requirements change, 
you can quickly convert these pumps from closed to open 
impeller—and back again! As the cutaway drawing shows, 
all you need do is switch the pump volute and impeller. 
There’s no need to buy a whole new pump! 


YOU CHOOSE THE SEAL! You can specify either mechani- 
cal seals or flexible packing . .. and change from one type to 
another in your plant. Gland faces are pre-machined and 
drilled for easy conversion to mechanical seals. Area around 
gland is large, easy to work in. 


..and for time-saving maintenance 


HERE’S EXTRA PUMP LIFE! On closed-type, turning the 
external adjusting screw moves entire rotor and impeller 
forward, permits you to adjust for proper clearance between 
case and tapered wearing ring. On open-type, simply face off 
worn parts of impeller and case, re-assemble pump and re- 
position impeller with adjusting screw. 


DE LAVAL 
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DOUBLE-DUTY REPAIR PARTS! Two sizes of shafts, shaft 
lock-nuts, bearings, bearing cartridges and pedestals fit all 
mine sizes of De Laval CP Process Pumps. This versatile 
feature is another of the many De Laval design advantages 
that help trim costs by keeping your stock of repair parts at 
a minimum. 


Mato 


Process Pumps 


= f=) DE LAVAL STEAM TURBINE COMPANY 


TRENTON 2, NEW JERSEY 
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What you 
have the right 


the required belt 


and poy your employee while he goes 
the belt 
pay through loss of production 


This Veelos Data Book 
gives complete details 
about construction, in- 
stallation and uses 
Write for free copy 
of this money-saving 
book today 


MANHEIM MANUFACTURING 


when you don't 
size 


for 


need it 


any 
ength can be made up from a 100-foot ree} 
nventory is automatically Maintained 
+++ @vailable from 350 distributors 


VEELOS in stock is 


& BELTING COMPANY Production Insurance 


602 Manbel St., Manheim, Pa. 


Belts for replacement always on hand —just 


4 reels of Veelos in the 0, A, B and C widths can 
replace upto 316 different sizes of endless v-belts. 


Link construction permits quick installation — 
without removing outboard beorings. 


Adjustability provides controlled tension on 
each belt—vibrationiess, full power delivery 
is assured. 


ADJUSTABLE TO ANY LENGTH - ADAPTABLE TO ANY DRIVE 


Made in all widths in three types: regulor, oil-proof, static conducting. 
Also double V in 0, A and B. Packaged on reels in 100-foot lengths 
Sales engineers in principal cities; over 350 distributors throughout 
the country. VEELOS is known os VEELINK outside the United States 
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Molten Sulphur flowing into the storage vat 


Thousands of tons mined daily, 
but where does it all go? 


around you in any grocery store and what do you see — 
canned goods of all kinds! Soups, vegetables, fruits, berries! Believe 
it or not, you're looking at merchandise that consumed a lot of Sulphur 
in the making. 


Tin cans are made of tin plate. Tin piate is made of sheet steel. Sheet 
steel is made with the help of sulphuric acid—pickling, as they call it, 
the process that removes scale preparatory to plating. In 1951, the 
sheet division of our great iron and steel industry is estimated to have 
consumed 140,000 long tons of Sulphur in the form of sulphuric acid. 
That in itself makes quite a dent in our supplies of Sulphur. Add to this 
almost as much more for treating wire rod, plate, strip, bars, etc., and 
you can see that to make finished steel, regardless of form, the iron 
ond steel industry must use lots of Sulphur in the form of sulphuric acid. 


Right here is an excellent example of the interdependence of all of 
our industries. To produce steel requires a lot of Sulphur. To produce 
Sulphur and other mined products requires a lot of steel. This inter- 
dependence of industries is one of the country’s sources of strength. 


Texas Gulf Sulphur Co. 
75 East 45th Street, New York 17, N. Y. 


Mines: Newgulf and Moss Bluff, Texas 
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ROCEED with care” is sound advice 

wherever hydrofluoric acid is used or 
handled. This same advice also applies to the 
use of the versatile TYGON family of plastic 
compounds as protection against this highly 
corrosive acid. Properly used, TYGON does 
an excellent job of resisting HF in a range 
of concentrations and under a variety of 
conditions. Improperly used TYGON does 
not — cannot — give the maximum service 
possible 


The TYGON family consists of a series of 
polyvinyl resins carefully modified with 
other materials to give the ultimate in 
chemical resistance and physical properties. 
The many standard compounds available 
take the form of calendered or press-polished 
sheets, molded goods, extrusions, or pro- 
tective coatings. Each form and each com- 
pound differs in its resistance to HF. Thus, 
to be effectively used, TYGON must be 
properly used 


In all exposures to hydrofluoric acid, 
TYGON may harden or discolor slightly, 
however, such minor changes do not affect 
protectability. In the case of TYGON sheet- 
ing, its resistance to hydrofluoric acid in con- 
centrations up to 5° is excellent. Above 5% 
concentration, the resistance ranges from 
good to fair. Maximum service temperature 
tor unprotected sheeting is 130 F. Above 
130 F. an insulating sheathing consisting of 
carbon brick joined by a sulphur cement is 
recommended. With mixtures of HF and 
other chemicals, previous exposure tests or 
the counsel of U. %. Stoneware engineers is 
strongly advised. 


TYGON sheeting finds use as a lining or 
covering for tanks, tank covers, diffusional 
towers, vats, bins, hoppers, troughs, blowers, 
impellers, fume hoods, and fume ducts. The 
sheets are also die-cut into gaskets, washers, 
and diaphragms for use in all types of process 
equipment. 


When used as gasketing, TYGON resists 
all concentrations of HF at temperatures up 
to 140 FE. This greater resistance results from 
only a relatively small area of the gasket 
being exposed. Higher service temperatures 
are possible, but depend upon the size, de- 
sign, and specific use of the gasket. 


As molded goods, TYGON takes the form 
of gaskets, grommets, washers, bumpers, 


In addition to TYGON in its various forms, we also manufacture a number of other 


handles, closures, and miscellaneous parts 
and fittings. In these forms, the resistance to 
hydrofluoric acid approximates that of the 
sheeting. Once again, resistance to greater 
concentrations at higher temperatures is 
possible according to the size, design and 
intended use of the molded part. 


As an extrusion, TYGON is primarily used 
as tubing or piping. However, extruded cord, 
channel, and tape also find use as gasketing, 
expansion jointing, packing or wrapping. 


TYGON Tubing is widely used in the lab- 
oratory because of its clarity, flexibility, in- 
ertness, long life and ease of use. The larger 
sizes, up to 2” ID, are also becoming com- 
monplace in the plant for use as flexible 
piping in acid transfer lines, as flexible 
connections, as inlet and outlet ports on 
pumps and filters, as syphon hoses, and as 
line desurgers. 


In extruded form, TYGON resists hydro- 
fluoric acid in concentrations up to 10% and 
at temperatures as high as 130 F. Above 
these limits or in exposures to HF mixed 
with other chemicals, the resistance varies 
and previous tests or the advice of qualified 
engineers is advised. 


As a protective coating, TYGON is used in 
the form of a solvent type paint or as a 
plastisol (TYGOFLEX). 


TYGON Paint is used to protect equipment, 
structural steel, walls, and ceilings, against 
the fumes and spillage of all concentrations 
of HF at temperatures up to 130° F. However, 
the limits of a thin film should be realized 
and only brief or intermittent contact is ad- 
vised. Furthermore, any spillage should be 
immediately washed away. 


TYGOFLEX is used as a heavy duty coating 
or in the casting or “slush” molding of 
intricate parts and fittings. Its resistance to 
HF depends on thickness of the coating, but 
usually is satisfactory against concentrations 
as high as 15° and temperatures up to 
130 F. 


Properly used, TYGON provides effective 
and economical protection against hydro- 
fluoric acid. However, for maximum service, 
care in selection of form and compound, 
previous tests, and the advice of U. S. Stone- 
ware engineers is recommended. 


materials capable of handling hydrofluoric acid in any concentration and under all 
types of operating conditions. These products include chemical stoneware and porce- 
lain, acid proof brick and cements, and other organic linings and coatings. 


‘Why don't you submit your corrosion problem today? There's no obligation and 


MANUFACTURERS, ERECTORS OF 


we'll be pleased to be of assistance. So write, now! a12c 


THE UNITED STATES STONEWARE CO., Akron 9, Ohio 


CORROSION-RESISTANT EQUIPMENT 
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Carbide’s coal hydrogenation process 

Aromatics are in for a resurgence that may parallel 
the current petrochemical boom. Coal hydrogenation 
will make this possible. Not only will aromatics be 
produced in greater volume than ever before, but coal 
hydrogenation will result in the first commercial pro 
duction of many important aromatics, especially the 
higher homologs. 

This is the future envisioned for coal chemicals 
bv President J]. G. Davidson of Carbide, whose com- 
pany has just taken the wraps off its new coal hydro- 
genation plant at Charleston, W. Va. More than 17 
vears of research and over $10 million went into Car- 
bide’s quest for a coal hydrogenation process. 

But it was worth the effort. For Carbide’s process 
not only vields the familiar aromatics now obtained 
from byproduct coking, but it vields far larger quantities 
than hitherto possible of the higher aromatic homologs 

In addition to benzene, phenol and aniline, Car 
bide’s process will produce five to eight times as much 
naphthalene as byproduct coking; 100 to 200 times 
as much of the higher phenols, such as cresol; and 
300 to 500 times as much of the higher amines, such 
as quinoline. 

Davidson sees the commercial advent of these 
higher homologs opening a new domain for aromatics. 
Quinoline, for example, is one of the raw materials 
for making nicotinic acid. An even better example 
is methyl naphthalene, which the new process will 
make commercially abundant for the first time. 

Ultimate capacity of Carbide’s new plant will be 
300 to 500 tons of coal per day. Even so, it’s only a 
pilot plant. For if it works out as expected, it will be. 
according to Davidson, the mere “forerunner of other 
plants that will treat thousands of tons of coal a day 
and give to this country the same pre-eminence in 
the field of aromatic chemicals that it now possesses 
in petrochemicals.” 


New jebs fer citric acid and hydrazine 

Citric acid is an important raw material for 
volume production of the new anti-tuberculosis drug, 
isonicotinic acid hydrazide, made by Pfizer. So is 
hydrazine. 

Pfizer, world’s leading producer of citric acid, calls 
its new anti-tuberculosis drug Cotinazin. Enough citric 
acid is currently available for its manufacture. 

Production of Cotinazin is expected to reach a total 
of 100 million tablets (50 mg. each) by vear’s end, 
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O'Connor, News Editor 


according to President John E. McKeen of Pfizer. The 
company is already producing the drug from coal-tar 
sources. Production from combined sources will reach a 
rate of 40 million tablets a month by the end of this 
month. 

Cotinazin will be made from citric acid by a multi- 
step synthetic process, and it’s expected that enough 
essential hydrazine will be forthcoming to keep planned 
production up. 

Hydrazine is used by the Army Ordnance and 
other military services as a rocket propellant, but 
Army Ordnance has halted its research work on rockets 
until the need for hydrazine to manufacture the new 
anti-tuberculosis drug is met. 


Recket fuel research fer Phillips 


Phillips Petroleum Co. of Bartlesville, Okla., has 
quietly undertaken a research project for the U. S. Air 
Force. Its object: production of solid fuels to power 
rockets. 

Rocket fuels will be big business in the future. 
They open new markets for chemicals produced from 
petroleum and natural gas. 


Inventory controls: off and on 


Inventory controls have been taken off 25 chemi- 
cals by NPA, reflecting a better balance between supply 
and demand. The chemicals range from aluminum 
sulphate and phenol to polyvinyl alcohol and _per- 
chloroethvlene. They include aniline, maleic anhydride 
and phosphate plasticizers, as well as quinoline, styrene 
and glycerine. 

At the same time, however, NPA slapped inven- 
tory controls on eight chemicals currently in tight sup 
ply. The eight: alkyl phenol resins, acetylene, buta- 
diene, pine oil, selenium compounds, toluene, zinc 
ammonium chloride and zinc chloride. 

Ceramic grades of fluorspar, cryolite and platinum 
have likewise been put under inventory controls. 


Another whopping diffusion plant fer AEC 


Enough electric power is what the Atomic Energy 
Commission will be looking for when it picks a site for 
its proposed $1 billion gaseous diffusion plant. The 
plant will eat up 1.8 million kilowatts at its operating 


peak 


While this is the largest single plant in the AEC 
expansion now being planned, its power requirements 
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THE CHEMENTATOR, continued 


amount to less than half the total needed for over-all 
additions 

The new diffusion plant is part of the proposed 
$4 to $5 billion AEC expansion program slated to go 
to Congress 

\ site for the plant has not yet been picked. But 
the Atomic Energy Commission is concentrating on the 
Ohio River valley, principally because of abundant 
water and a potential supply of cheap electric power. 

\EC, waiting for congressional approval, hasn't 
decided yet whether electric generating facilities for 
the gaseous diffusion plant will be built by private 
industry or the government 

Most of the $4 billion to $5 billion expansion will 
tuke place at present plants or those now under con 
struction. The Paducah, Ky.. AEC plant is expected 
to get much of the new construction 


Oxidizing with ozone 


NEW PROCEsS—Ozone is being used more and 
more in chemical processing to carry out difficult oxida 
tions. Not only is it used in the manufacture of 
cortisone, but Emery Industries, Inc., of Cincinnati will 
use ozone to oxidize oleic acid 

Emery has just been given the green light by the 
government to start construction of a new $2 million 
plant. It will be the world’s largest single installation 
for the production of ozone. The ozone will be used in 
a new process, the result of joint research by Emer 
and Welsbach Corp. of Philadelphia, for oxidation of 
oleic acid 

propucts—This new plant will greatly increase 

Emery’s output of azelaic and pelargonic acids, the two 
products that result from the oxidation of oleic acid. 
Emery is now the sole producer of these two acids. 

Now, because of the efficiency of the new ozone 
process, larger volumes of these acids will be produced, 
and at lower cost. In fact. azelaic acid will be next 
to the cheapest higher molecular weight dibasic acid 
on the market today. Likewise. pelargonic acid will be 
the cheapest monobasic aliphatic acid of its type 

ADVANTAGES—In addition to its increased eff 
ciency, the new ozone process has other advantages 
It eliminates the corrosion problem encountered in 
the present chromic acid oxidation 
vields of purer products 


It gives higher 
It’s more versatile. In fact. 
it’s expected that Emerv’s new unit will be able to 
use a broader selection of raw materials; this will mean 
a greater variety of end products, especially as other 
uses of this unique oxidation process are developed 
MARKETS—Interest in this development is 
heightened by current investigations in the use of 
dibasic acids and their esters in synthetic lubricants for 
military and civilian uses. Such lubricants may consume 
much of the output of Emery’s new plant. 
Meantime, the use of azelaic acid in alkvds, as 
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well as in plasticizers for vinyls, cellulosics and syn- 
thetic rubbers, can be expected to expand as costs come 
down. The markets in alkyds and plasticizers have been 
proved in the years Emery has operated its chromic 
oxidation plant. Only limited availability and _rela- 
tively high price have curbed expansion in these fields. 
Now it will be possible to get the low-temperature 
performance of many esters of azelaic acid even in 
relatively low-cost plastic materials 

Emery’s research points to growing use of azelaic 
acid as a raw material for polyamides of the nylon 
type. In polyamides, azelaic promises superior water 
resistance. 

Pelargonic acid already has important uses that w ill 
grow as more of it comes on the market at lower cost 
For example, more pelargonic will be used in flotation 

where it’s highly efficient but has been too costly 
up to now. 

Another possibility is increased use of pelargonic 
acid in perfumes and fine chemicals. Actually, the 
name “pelargonic” comes from a botanical term asso 
ciated with geranium oil. 

sources—Amid current world tension, it’s 
reassuring to know that oleic acid, the raw material for 
production of azelaic and pelargonic acids by the new 
ozone process, comes from animal fats and tallows. 
hese are available in the U. S., and are currently in 
surplus supply. On the other hand, the closest counter 
part of azelaic acid, one of the products, is sebacic acid, 
which is derived from castor oil, an imported raw 
material. 

pRODUCTION—Emery’s new plant is expected to 
be in operation within less than a vear. By mid 1953 
it will certainly be turning out azelaic and pelargonic 
acids by the new ozone process. 


More cortisone coming up 


Monsanto plans an $18 million plant to produce 
cortisone by its own process, and Upjohn expects to 
build a $3.3 million plant to make cortisone by its new 
fermentation process. 

Monsanto isn’t saying much about its process, most 
likely a synthetic one. But Upjohn claims its process 
sidesteps use of scarce desoxycholic acid from ox bile, 
substitutes progesterone, which can be made from 
plentiful vegetable and animal sources. The Upjohn 
process works also with other sterols—all abundant. 

Shifting oxvgen from the 12-position to the 11- 
position in desoxycholic acid requires the most difficult 
series of steps in the present partial synthesis of corti- 
sone, a 27-step process used by Merck. 

In the new Upjohn process, an oxygen is put into 
the 11-position in progesterone in a single step. The 
new 1 ]-oxvgenated steroid intermediate thus made from 
progesterone can be converted into cortisone. 

Upjohn researchers put the progesterone in a 
“soup.” which is a lactalbumin digest-dextrose-corn- 
(Continued on page 110) 
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FROM PILOT PLANT OR LABORATORY USE 
TO THE LARGEST INSTALLATION ..... 


PLUNGER TYPE PUMPS ® DIAPHRAGM TYPE PUMPS 


FOR HIGH PRESSURES FOR UNIVERSAL APPLICATION 
zo, AT LOW PRESSURES 


Simplex 


Duplex 
Chem-O-Feeder 


Duplex 
Adjust-O-Feeder 
* Also available in Triplex 
and Quadruplex designs 


on COMPLETE FLEXIBILITY OF APPLICATION 


v Op %Proportioneers, Inc.% can supply proportioning pumps, with control panels, 
~ chemical tanks, dissolvers, and all other units required — a single responsi- 
bility for your complete chemical feeding system. Consult us regarding the layout 
and installation of chemical proportioning equipment for automatically treating, 
blending, diluting and sampling in process operations. 
Write for Bulletins. 


Write to %PROPORTIONEERS, INC.%, 369 Harris Ave., Providence 1, R. I. 
Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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Take a sine wave “\_/ 


Modify it like this with a *Permeron-core reactor ~\_~ 


Make contact here “4 Break contact here 
Do it 1,296,000 times an hour and get this 


-.. With a conversion efficiency of 96% or better 


*1-T-E's special saturable core material, 


1-T-E Mechanical Rectifiers 


96% conversion efficiency 
from a-c line to d-c bus! 


OPERATING ECONOMY 


In processes demanding a heavy, dependable 
supply of direct current, you can actually save 
thousands of dollars a year on conversion of 
a-c to d-c. I-T-E Mechanical Rectifiers convert 
purchased power with 96°; overall efficiency 
from a-c line to d-c bus. This gives you more 
d-c for your power dollar. 


INITIAL SAVINGS 


I-T-E Mechanical Rectifiers provide you with 
an added source of savings. One complete, 
compact, enclosed Rectifier assembly —trans- 
former, reactor, contact mechanism, overhead 
bus, d-c switchgear—fits into 120 square feet. 
No big investment in specia! building or instal- 
lation equipment is required. 


LOW MAINTENANCE 


Maintenance is limited to contacts, their oper- 
ating mechanism, and small auxiliaries. Contact 
replacement, when necessary, is simple 
and inexpensive. 


CAPACITY RANGE 


3,000, 4,000, 5,000, 6,000, 7,000, 
8,000, 9,000 and 10,000 amperes in 
any voltage from 50 to 400 volts d-c. 


Primary voltages up to 25,000 volts, 
three phase a-c. 


One or more units may be connected 
in parallel to give any higher d-c cur- 
rent rating. 
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Save thousands of dollars 


@ year on power costs 


DOLLARS PER YEAR 


This power cost-savings curve, based on figures 
published by Chemical Week, shows you just 
how much you can save when converting a-c 
with I-T-E Mechanical Rectifiers . . . If you're 
using large blocks of power, even a slight 
improvement in efficiency can save you thou- 
sands of dollars a year. | 


EXAMPLE: SEND FOR DETAILS 


Suppose you are buying 2000 KW for 24-hour 
operation, 350 days a year. A 3°) gain in 
power conversion efficiency with the I-T-E 
Mechanical Rectifier can save you more than 
$3500 a year! 


the power-saving I|-T-E 
FIGURE IT OUT— 

2000 x 24 x 350= 16,800,000 KWH/year 
With a 3% improvement in efficiency you save: 
(16,800,000) (.03) = 504,000 KWH/ year 


Assuming a nominal industrial rate of 7 mills /KWH: 
(504,000) (.007) = $3,528 yearly saving. 


Mechanical Rectifier. Illus- 
trated, complete with curves, 
it tells you the full story about 


Here's how a few percent boost in power con- 


this precision-engineered 
version efficiency slashed one industrial user's equipment. Write for your 
power bills three and a half thousand dollars 


a year. Check your own power consumption. copy of Bulletin 5106 today 
See how much you can save with the high 


efficiency I-T-E Mechanical Rectifier. 


MECHANICAL RECTIFIERS 


CIRCUIT BREAKER COMPANY. 


Mechanical Rectifier Division 


9TH ™, HAMILTON STREETS, PHILADELPHIA 30, PENNSYLVANIA 


Canadian Mfg. and Sales: Eastern Power Devices, Ltd., Rag reg 
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steep medium. Mold is added, and the mixture fer 
ments for 24 to 48 hr. The molds used by Upjohn 
bel to the same order as bread molds 

Oxygen can likewise be put into the 11-position 
of other compounds by Upjohn’s fermentation process 
hese compounds can be made from vegetable sources 
such as stigmasterol, which comes from sovbeans, or 
trom intimal sources, such as cholesterol 

Thus by introducing fermentation Upjohn may 
have opened the way to a simpler and cheaper produc 
tion of cortisone. 


More chemical plants for Western Hemisphere 


American Cyanamid has organized a new corpora 
tion, Chemical Construction Inter-American Ltd., to 
design and build chemic»! plants in all nations of the 
Western Hemisphere, except the United States 

\ wholly-owned Cyanamid subsidiary, the new 
company will have headquarters in Toronto, Canada, 
ind its operations will parallel those of its sister com- 
pany, Chemical Construction Corp., which designs and 
builds chemical plants in the U. S. and throughout the 


world. 


(hierine from bypreduact hydrochloric 


Hercules will convert byproduct hydrochloric acid 
to chlorine at its Brunswick, Ga., plant. H. K. Fergu 
son Co. will start construction of the recovery unit this 
summer, and it will be completed by the end of the 
vear 

The unit will consist of a large compressor house, 
a reactor enclosure, drying equipment, condensers and 
pumps. Because the gases handled are corrosive, air 
entering the compressor house will be washed by venturi 
scrubbers, and the building will be kept under positive 
pressure. The reactor enclosure will be of structural 
steel and corrugated asbestos siding 

Reclaimed gases produced will be recycled in the 
process plant for production of toxaphene. 


Superphosphates without sulphuric 


Unless ways are found to produce superphosphates 
while using less sulphuric acid, the chances of reaching 
the new goals for phosphates are slim. That’s the warn- 
ing NPA sounded at a recent Washington meeting 
of phosphate industry executives. 

NPA points out that by 1955 the Department of 
\griculture’s estimated requirement for superphos- 
phates will reach 3,485,000 tons, almost 75 percent more 
than this year’s anticipated production of 2 million tons, 
which is all that can be expected under the current 
limitation on sulphur imposed by NPA. And sulphur 
will be tight for vears to come, according to NPA. 

Sulphuric acid consumption could be almost 
halved, declares a Tennessee Vallev Authority expert, 
by acidulating phosphate rock with a mixture of sul- 
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phuric acid and nitric acid By ammomating the result 
ing slurry, a nitraphosphate is produced that co..tain 
nitrogen and phosphorus, both vital plant foods 

Methods used commercially in Europe and Asia 
for the production of superphosphates are cited by a 
Department of Agriculture spokesman. ‘The methods 
are non-acid processes. They involve the alkali treat 
ment of phosphate rock in electric furnaces or im 
cement-type kilns using small quantities of coal. 

lhe four methods call for: (1) smelting of phos 
phate rock with or without alkali salts or silicates 
2) heating phosphate rock in a rotary kiln and 
then defluorinating; (3) heating the rock with magne 
sium silicate in an electric furnace; and (4) heating it 
with soda ash. 

By adopting one or more of these methods, an 
NPA official states, the makers of superphosphates can 
meet the Department of Agriculture's projected require 
ment for phosphate fertilizers despite the sulphur short 
ige. Unless these methods are used commercially, he 
savs, the goals may not be met. 


Selvent extraction vs. continuous pressing 


Solvent extraction is fast supplanting continuous 
pressing in getting oil from soybeans. At least 75 per 
cent of the soybeans grown last year for crushing were 
processed in solvent extraction plants 

In 1940-41 screw presses handled about 74 per- 
cent of the beans processed and solvent extraction 
about 23 percent. 

The vield from a bushel (60 Ib.) of sovbeans 
processed by screw presses is about 9 Ib. of oil. The 
average yield from a bushel of soybeans processed by 
solvent extraction is about 10.5 Ib. of oil. In 1950 U.S. 
sovbean processing mills had an estimated total capacity 
of more than 225 million bushels. 


Construction stopped on two expansions 


There is no joy in Painesville, nor in Ashtabula 
cither. Running into soft spots in caustic and chlorine 
sales, Diamond Alkali has halted its $12 million expan- 
sion of chlorine-caustic capacity at Painesville, Ohio. 
And National Distillers has called off expansion of 
its sodium plant at Ashtabula, Ohio, after spending $4 
million. 

The Diamond expansion would have more than 
doubled the company’s capacity for producing chlorine 
and caustic by the electrolytic method. It would have 
enabled Diamond to abandon the lime-soda process 
for producing caustic. 

When first disclosed in August 1951 the Diamond 
project was timetabled as a two-vear job. Engineering 
had been completed at heavy cost to the company and 
H. K. Ferguson was well along with work on piling 
and foundations at the 20-acre site when work was 
halted. 

Redeploving to meet the new situation, Diamond 
(Continued on page 112) 
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HOW THE ROAR OF A JET 
LED TO A BETTER UNIT HEATER 


ENDURO makes new Modine heater 
more durable, lighter, faster-acting 


The use of heat-resisting stainless steel for jet engine exhaust parts 
gave Modine Manufacturing saps a engineers an idea. Although 
gas-fired unit heaters never are subjected to jet engine temperatures 
or corrosive conditions, they are vulnerable to similar service hazards, 
In new Modine models, Republic ENDURO Stainless Steel is used for 
heat exchangers and burners. From now on, ENDURO construction 
will combat these former heater hazards —corrosion due to gas acids 
and contaminated atmospheres . . . high-temperature scaling and flak- 
hie Hiatt ing, which weakened metal walls and clogged burners . . . rusting 
caused by condensation and atmospheric moisture ... cracking... 
assembly of Modine gas- and rapid discoloration. 


SA08 Ga Seater. In addition, ENDURO has saved 50 to 200 pounds of weight per unit 
by permitting lighter gauge construction of exchangers and burners. 
And, with metal mass seduced, tube warm-up lag is minimized. Tests 
show that the new units actually deliver heat within 5 seconds of the 
thermostat’s signal. 


Chemical process equipment, of course, is subject to similar operating 
hazards. ENDURO Stainlessand Heat-Resisting Steelscanhelp overcome 
them for you, too. And, Republic metallurgists are ready to work with 
you, and with your equipment supplier, in adapting ENDURO to your 
own ideas. Call your nearest Republic District Sales Office, or write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES + CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Other Republic Products include Carbon and Alloy Steels —Pipe, Sheets, Bolts and Nuts, Tin Plate, Tubing, Niles Barrels and Drums 
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THE CHEMENTATOR, continued 


will shift a $1 million perchloroethylene unit, originally 
part of the Painesville expansion, to its Deer Park, ‘Tex., 
plant. ‘The new unit, now in the design stage, will 
produce 25 tons per day. 

National Distillers decided to call off its sodium 
expansion at Ashtabula because Procter & Gamble, a 
big customer, won't need as much sodium as antici 
pated for manufacture of alkyl sulphate detergents 

\t its big Ivorydale plant outside Cincinnati and 
at its new Kansas City plant P & G will continue to 
use sodium reduction in the making of fatty alcohols 
for conversion to alkyl sulphates. But its Long Beach, 
Calif., plant will keep on using high-pressure hydro 
genation, and its new Sacramento unit probably will 
do likewise 

In the competition between sodium reduction and 
high-pressure hydrogenation, sodium reduction has the 
edge in lower investment, but hydrogenation makes it 
casier to recover glycerine in the feedstock. 

Cheap alkyl aryl sulphonates made from petroleum 
cut into the market for alkyl sulphates, further trim 
ming P & G's sodium requirements. On top of that. 
the entire detergent business is currently trving to 
shake off a 10 to 20 percent slump. 

Like Diamond, National Distillers isn’t wanting 
in generalship. With an eve on the growing market 
for sodium peroxide, National Distillers has already 
worked out a process for its continuous production on 
a larger than pilot-plant scale. At present the output 
of sodium peroxide totals about 15 million pounds 
annually. But its use in groundwood bleaching, where 
it’s moving in on hydrogen peroxide, is growing steadily. 


Pennsalt heeps growing 


Pennsalt, which has shelled out about $30 million 
since war's end for expansion, will add another $10.2 
million in new plant by early 1953. 

Last vear, Pennsalt spent about $6 million for 
expansion. Additions now under construction include 
a new unit for producing chlorine, caustic soda and 
anhvdrous hvdrochloric acid at Calvert Citv. Kv. at 
an estimated cost of $8 million, and a doubling of 
Pennsalt’s ammonia production at Wyandotte. Mich.. 
at a cost of approximately $2.2 million. 


ADM sees green profits in chlorophyll 


Archer-Daniels-Midland is going into the chloro- 
phyll business. ADM has purchased Kevstone Chemur 
gic Corp. and will acquire Chlorophyll, Inc. 

Keystone Chemurgic, whose plant is at Bethlehem, 
Pa., is one of the largest producers of chlorophvll and 
xanthophyll, and is now in full production. Keystone, 
founded in August 1947, is a pioneer in the chlorophyll 
industry 

Chlorophyll, Inc.. was organized a vear ago and 
completed a plant at Neodesha, Kan., last January 


112 


\DM expects to have this plant producing chlorophyll 
soon. Dowala G. Carpenter, head of Arcier-Daniels 
Midland’s new chlorophyll division, will assign some of 
\DM’s top chemists and engineers to the job of speed- 
ing production at Neodesha. Chlorophyll derivatives 
are obtained from alfalfa by solvent extraction. 

Major stockholders in Chlorophyll, Inc., were the 
Rystan Co., Inc., of Mount Vernon, N. Y., the Charles 
Bowman Co., New York, and Archer-Daniels-Midland. 
Headquarters for ADM’s new chlorophyll operations 
will be in Minneapolis. 

According to President T. L. Daniels, ADM plans 
to expand its production as the demand for chlorophyll 
increases, but will remain a supplicr of raw material, 
staying out of the chlorophyll products business. 

The chlorophyll products business has suddenly 
sprouted, enormously increasing the demand for the 
green stuff. Today, chlorophyll goes into everything 
from medical ointments and solutions to chewing gum, 
deodorants, mouthwashes, toothpastes, hair rinses, shoe 
insoles and dog foods. Sales of chlorophyll products 
topped $20 million last year, will probably go over 
$50 million this vear and could reach $100 million. 


Whe gets the Du Pont gravy? 


Less than one-third of Du Pont’s 71 plants put 
at least $245 million into circulation in their six states 
during 1950 through purchases and payrolls. 

The money in circulation consisted of $94 mil- 
lion in purchases of materials and services by Du Pont 
and $151 million in total payrolls. The 23 plants in 
New Jersey, Kentucky, West Virginia, Virginia, Ten- 
nessee and South Carolina employ about 40,000. 

Here’s the breakdown by regions: (1) New Jersey, 
where Du Pont has more plants than in any other state, 
$43 million in materials and services bought in the 
state, $68 million total payroll; (2) Kentucky, Virginia 
and West Virginia, $44 million in purchases in the 
three states, $60 million total payroll; (3) Tennessee 
and South Carolina, $7 million in purchases in the two 
states, $23 million total payroll. 


Phosphate and potash get break on rail boost 


The Interstate Commerce Commission has just 
granted the railroads the 15 percent increase in freight 
rates that they have been after. The inerease applies 
to hundreds of items. But the ICC exempted a few 
items from the flat 15 percent increase, among them 
phosphate rock and potash. 

Maximum increase on phosphate rock was fixed 
at 60 c. a ton and on potash at $1 a ton. Thus savings 
are assured on all phosphate rock moving at rates of 
more than $4 a ton, and on all potash at rates higher 
than $7 a ton. 

Practically all phosphate rock carried by rail from 
Florida and all potash moving east of West Texas are 
affected. Savings to industry, farmers and the public 
will come to $1 million at least —Fnd 
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All chemical and a yard wide... 


Modern fabrics take their cue from chemistry . . . 
viscose and acetate rayon, nylon and now the new 
synthetic fibers, all were first grown in the labora- 
tory. Today the American Textile Industry looks 
to chemistry for new and improved fibers, fabrics 
and finishing methods and to chemical manufac- 
turers for greater quantities of textile chemicals. 

Closely associated with the textile industry for 
60 years, Mathieson now supplies more basic 
chemicals than ever before. Today, Mathieson is 
the only manufacturer that can furnish all the 


following: caustie soda, soda ash, liquid chlo- 
rine, ammonia, hypochlorite products, sodium 
chlorite, bicarbonate of soda, nitrate of soda, 
sulphuric acid, ethylene oxide, diethylene glycol 
and triethylene glycol. 

Currently, with market conditions uncertain, 
a dependable source of supply is important. If 
your production requires any of these chemicals, 
you may be able to buy to better advantage by 
consulting with us now. Mathieson Chemical 
Corporation, Baltimore 3, Maryland. 


athieson 
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You can cut } 
by over 50% with 

ANNIN VALVES 


Because all Annin valve bodies carry 1000# ratings, inter- 
changeable flanges in Series 15, 30 and 60 can be mounted with 
split-rings on any Annin valve body to meet the requirements of 
practically any installation. One body, mounted with proper flanges, 
can be used anywhere in the plant. In addition, any Annin operator— 
Domotor, Electro-Pneumatic, Handwheel—fits nwo sizes of any 

valve body. Thus it is unnecessary to stock spares for every valve 

ona type and size you use. Most Annin users report great reductions 

in necessary valve stocks from 50% to 75% and more! 


This reduction in inventory, plus considerable reductions in 
maintenance costs make the Annin Valve one of the most economical 
to operate in your plant. It will pay you to investigate today the 
many advantages of Annin Control Valves. Send for Catalog 1500B. 


The Annin Domotor valves 
provide positive control 

of corrosive, erosive fluids 
and fluids containing 
semi-solids. 


4 Annin Catalog 15008 describes all Annin Valves, tells how Annins i 
reduce inventories and cut maintenance costs. Send for your copy today! , 
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Many of the largest users of Welding fittings refuse to accept 
any other fittings than WeldELLS. 

They have found that when the name, WeldELL, is stamped 
into a fitting, that fitting can be accepted without question for 
any service for which it is designed. 

They have found that WeldELLS have features that please 
both the men who design and the men who erect welded 
piping . . . features that were pioneered by Taylor Forge . . . 
features that are combined in no other welding fittings. 

They have found the answer to their every need in the 
greater range of sizes, weights and types of the WeldELL 
line . . . in the broader scope of materials. 

Ask for up-to-the-minute facts about 
WeldELLS and Taylor Forged Steel Flanges. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. Plants at; Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 
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Built at Sun Ship, on the Delaware, these 
debydrating towers now serve Western 
homes and industries. 


J Pioneers in prairie schooners blazed a courageous trail “across the 


wide Missouri...” and across the entire continent...in their 
search for new opportunity. 


The industrial services of modern America have followed in that trail. 
Thriving farms, towns and cities mark sites where pioneers found 
only hardship... because American industry is truly “All-American.” 


Today, a// America shares the benefits of a// of America’s progress 
... because great companies develop and distribute the advantages 
latent in our natural resources... and because great industries like 
Sun Ship can build and deliver, anywhere in the world, the gigantic 
equipment needed to convert petroleum and various chemicals into 
light, heat, power and the other productive forces which serve 
mankind's comtort and progress. 


SHIPBUILDING & DRY DCCK COMPANY 


ON THE DELAWARE + CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 
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closer 
temperature approaches 


FLUID A 
(X+-200°)F 


FLUID B 
(X+-207°)F 


FLUID B 
(X-+7°)F 


WITH BLL BRAZED ALUMINUM SURFACE 


Now . . . even with a large temperature change or dro TRANE Brazed Aluminum can handle heat transfer 
. .. you can obtain temperature approaches of 5° to 10° F. between three, four, five or more streams simultaneously 
TRANE Brazed Aluminum heat exchange surface 


R . : —liquid to liquid, liquid to gas, or gas to gas. Tempera- 
makes it not only possible—but practical! That’s because ures ° _ange ested at pressures 
the new TRANE Brazed Aluminum packs up to 450 to uP 
square feet of surface into a single cubic foot of space. ~~ 

This huge amount of surface in a’single unit makes 
maximum use of available pressure drop. And you don’t Want more information? Contact your nearest TRANE sales 
lose pressure through connections. office, or write The TRANE Company, LaCrosse, Wis. 


WHAT IS BRAZED ALUMINUM? A stack of flat plates and 
corrugated fins in layers, all brazed in perfect bond. 
Strong, light, compact and completely flexible. Illustration 
below shows strong fillet formed between fin and plate. 


TRANE 


THE TRANE COMPANY, LA CROSSE, WIS. 


MANUFACTURING ENGINEERS OF HEATING, VENTILATING, Trane Company of Canada, Lid. .» Toronto 
AIR CONDITIONING AND HEAT TRANSFER EQUIPMENT Offices in BO U.S. and 14 Canadion Cities 
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Unlocking the tar chain 


Because the Sharples centrifugal process for tar dehydration produces a low 

viscosity tar of constant low moisture content; tar still operation is greatly simplified, 
and maximum production of light fractions is obtained. Operating and maintenance 
costs are reduced; initial investment and floor space are minimized—and a whole 
chain of valuable products is made available to producers of both coke oven and 

water gas tar. 


Sharples centrifugal processes, in addition to tar dehydration, cover a wide 
range of processing—from caustic soda and vegetable oil refining, 
to continuous soap production. It would pay you to investigate the 
Sharples centrifugal naphthalene process. 


Sharples centrifuges for the chemical and pharmaceutical industries, continuously separate, 
clarify. dehydrate, and classify by particle size—numerically, these applications run into 
the hundreds: economically, they are proving their efficiency and high productivity. 


If you are developing. or wish to improve a process, get in touch with Sharples 
—seven different centrifuge types—your assurance of an unbiased recommendation. 


Typical Sharples Tar Dehydration Process Installation 


SHARPLES 


THE SHARPLES CORPORATION «+ 2300 WESTMORELAND STREET, PHILADELPHIA 40, PENNA, 


NEW YORK © BOSTON © PITTSBURGH ©¢ CLEVELAND ¢ DETROIT ¢ CHICAGO ¢ NEW ORLEANS © SEATTLE ¢ LOS ANGELES ¢ SAN FRANCISCO ¢ HOUSTON 
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Chemical company uses these 12 Butler Buildings at Military, Kans., for storage of 
sacked ammonium nitrate fertilizer. 


For or Plant Facilities Today 


You can get new buildings quickly — when you 
specify Butler Steel Buildings . . . for plant expan- 
sion or new construction, for processing, packag- 
ing or storage facilities. And Butler Buildings 
offer these special advantages: (1) low cost... 
save up to 50‘ of the cost of building with com- 
monly used materials; (2) little maintenance; (3) 
permanent... built better to last longer; (4) fire- 
safe, weathertight, wind-resistant; (5) ready to 
occupy in days instead of weeks . . . save on erec- 
tion time and cost; (6) easily insulated, and at 
low cost; (7) wide range of sizes. 


Build today with Butler Buildings. See your Butler 


Note full spoce use, roof to floor 


Straight Sidewalls . . . Use all the space you pay for 


BUTLER MANUFACTURING 

reply. Gags. 7338 E. 13th St., Kansos City 3E, 

neares? you: 938 6th Ave., S.E., Minneapolis Minn. 
Richmond, Calif 

0 Send name of my nearest Butler dealer. 


0 Send information about Butler Buildings, for use as 
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AND QUALITY IS A TRADITION WITH 
THE SPERRY FILTER PRESS! 


Sperry has pioneered and developed the Filter 
press that today ranks as America’s most widely 
used filter. This definite acceptance of Sperry en- 
gineering reflects the tradition of quality that for 
over a half century has set the standard for all 
Sperry equipment .. . as exemplified in these 
advantages of the Sperry Filter Press: 


Greater Flexibility: Handles any kind of filter- 
able mixture . . . requires less floor space . . . op- 
erates on low, medium or high pressure . . . can 
handle hot liquids without vaporizing . . . Uses 
filter paper or pulp, wire, wool, asbestos, glass, 
vinyon and other kinds of simple filter cloths. 


Greater Performance: Produces maximum clar- 
ity .. . makes the driest cakes . . . can separate 
emulsions . . . delivers filtrate to higher level than 
filter . . . leak proof construction . . . can deliver 
cake in slab form . . . thoroughly washes the cake. 


Greater Economy: Low first cost ... low upkeep 
. .. low installation cost . . . low depreciation ... 
long life. 


For specific data regarding your own filtration 
problem, consult Sperry. Send samples of your 
material for test run. 


SPERRY FILTER BASES 


All types . . . all sizes. Plain or punched to 
your specifications. Besides cotton and paper, 
Doses ore furnished in wool, synthetics, gloss 
ond woven metals. 


D. R. SPERRY & COMPANY 
BATAVIA, WKLINOIS 

Filtration Engineers for over 60 yeors 

Eastern Sales Representative: H. E. Jocoby, M.E 

205 E. 42nd St., New York 17, N. Y.; Phone MUrray Hill 4-358) 
Western Soles Representative: B. M. Pilhoshy 
833 Merchants Exchonge Bidg., Son Francisco 4, Calif. 
Phone DO 2-0375 
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IN TRANSIT 


(ABOVE) © ionally mixed material 
showing typical smears of unmixed mate- 
rials. (BELOW) Simp mixed terial 
showing complete uniformity of mix—which 


will remain in thot form even in transit, or 
after long storage periods. 


STAY MIXED 


ei cieeiedmnaden, Once materials are mixed in a 
SIMPSON Mix-Muller they stay mixed! Even after pro- 
longed storage ... or bouncing around in transit ... 
where conventionally mixed materials tend to ate 
or stratify ... Simpson-mixed materials retain 

bili 


Segregation can occur only where materials have been 
improperly mixed ... where individual grains have 
merely been placed next to each other. Contrast this to 
mulling in a Simpson Mix-Muller, where each grain is 
subjected to a kneading, smearing, mulling action which 
actually blends component materials into one .. . where 
blending is intimate, thorough and uniform. 

In addition, SIMPSON Mix-Mullers require less labor, 
less horsepower, and are safer to operate. You can 
obtain more information from a National Engineer. 
Write for details today. 


DO YOU REALLY KNOW WHAT MULLING IS? 
Watch the practiced technique of a chemist's mortar and pestle — the in- 
tensive rubbing and smearing actions — and basically, THAT'S MULLING! 


and are supported by rocker arms. This leaves the 

material creating a true mulling action as they revolve. thorough, 
more accurate blending . . . unaffected by rough handling in transit, or in long 
storage periods. 


SIMPSON’ 
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Cooling air circulates around out- 
side of kiln’s discharge end, and 
on underside of nose castings, as 
shown. Rotary kilns now in oper- 
ation can be modernized with in- 


stallation of air-cooled end. \ 
. 


BIG REFRACTORY SAVINGS . . . Discharge end of kiln shell stays cool, 
round and rigid. Refractory brick at discharge end lasts longer because air- 
cooled discharge end eliminates warpage or end distortion. 


BIG MAINTENANCE SAVINGS . . . Fewer shut-downs to replace end brick. 
Less loss of valuable production time. Savings in brick, labor and downtime 
will pay for air-cooled end several times over during life of kiln. 


BIG FUEL SAVINGS . . . Air-cooled discharge end makes possible a positive 


air seal between firing hood and kiln. Temperature inside kiln is not decreased 


Get more facts from A-3566 


the A-C representative by infiltration of cold air. Result — fuel savings! 


am (your area 


or 
send for Rotary Kiln 
Bulletin 07 B6368A 
Allis-Chalmers, 


waukee 1, Wisconsin. 
Pulverotor is an Allis-Chaimers trodemork 


the U.S.A. Distributors - 9 
Throughout the World. 


Pulverator Vibrating Screens Jaw Crushers Gyratory Crushers Grinding Mills Kilns, Coolers, Dryers 
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Universal Answer to Tough Jobs 


For more than two years now, the LaBour Type 
G pumps pictured here have been on continuous 
24 hour service handling 96% sulphuric acid at 
65° C. They are operated in London, England, 
by that city’s largest maker of sulphuric acid. 


These particular pumps were built in the British * 


LaBour plant, under the same strict supervision 
and test policy followed in the U. S. LaBour 
operations. 

All over the world, wherever chemical proc- 


esses place severe service demands on pump 
equipment, experienced engineers prefer La- 
Bour. With well over a quarter century of 
history now on record, LaBour pumps have 
universally demonstrated themselves as the best 
possible insurance against costly interruptions 
due to pump failure. If you are interested in 
true operating economy based on twenty-eight 
years of proof, ask us about LaBour pumps for 
your next job. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


LaBOU 


THE LaBOUR COMPANY, INC. « Elkhart, Indiana, U.S.A. 
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m pipe and fittings. 


¢ National and get certain extras...extras that 


Get 


something extra 


lead pipe 
and fittings 


Quantity, size, type, physical composition . . . 
these are what you specify when buying lead 


Do one thing more, however. Specify 


take full advantage of lead’s ability to with- 
stand attack by corrosives. 


For one example, when you specify 
National “Tubond” pipe and fittings, you get 
the corrosion resistance of lead combined 
with the strength of steel, in a virtually in- 


separable union of lining and casing. You get . 
equipment designed to handle acids under 
difficult conditions of temperature, pressure 
and vacuum. You get full flow-way. You get Extras in design, in fabrication, in careful 
greater security against leakage, because of chemical composition. To get them make this 
extra lead on flange faces. specification: National! 


Lead pipe and fittings 
with a NATIONAL reputation 
LEAD COMPANY 


New York 6; Atlanta; Baltimore 3; Buffalo 3; 
Chica, 8; Cincinnati 3; Cleveland 13; Dallas 2; 
Philadelphia 25; Pittsburgh 12; St. Louis 1; Boston 6 » 
(National Lead Co. Mass.); Los Angeles 23 7 
(Morris P. Kirk & pa Inc.); Toronto, Canada 

(Canada Metal Company. 

Reg. U. S. Pat. Off. 
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Electroplating Salts, Anodes and 
Processes 


© Driers and Metal Soaps 
© Ceramic Opacifiers and Colors 
© Fluorides 


© Preformed Catalysts, Catalytic 
Chemicals 


© Glycerine 

© Synthetic Optical Crystals 
© Agricultural Chemicals 
© Fungicides 

© Chemical Commodities 


Send for 

this 32-page book —lists all 
the chemicals available thru 
The Harshaw Chemical Co. 


THE HARSHAW CHEMICAL CO. 
EAST 97th ST. CLEVELAND 6, OHIO- 
BRANCHES IN PRINCIPAL CITIES 
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Two Quench Pots 3° x 21°6*—35 psi— 
Processing plants today increasingly 
require specially designed pressure 
vessels. Graver has long been expert 
in the fabrication of code vessels, 


whether API-ASME, ASME or even 


more stringent specifications set by 


customers. Graver-built pressure 
equipment assures long life and safe, 
dependable service. 

The steady flow of steel, clad and 
alloy pressure vessels through Gra- 
vers plants is suggested by these 
shop views. They indicate the many 
skills and services obtainable through 
Graver’s high standards of welding 


craftsmanship. 


GRAVER TANK & MFG.CO. INC. 
beted Drow of Tont—300 EAST CHICAGO, INDIANA 


for petroleum by-products" 
ee NEW YORK + CHICAGO + PHILADELPHIA + WASHINGTON 


DETROIT + CINCINNATI CATASAUQUA, PA. 


—for rubber 
HOUSTON + SAND SPRINGS, OKLA. 
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...when you want 
the best 


When you want a motor for use in explosive 
ay atmospheres, you always look for the Under- 
. writers’ label—assurance that the motor is 
a approved for operation in Class 1 Group D 
hazardous locations. 


Fairbanks-Morse Explosion-Proof 
Motors carry that label—your assurance of 
motor safety under this class of hazardous 
conditions. 


Every Fairbanks-Morse Motor carries 
still another label—another assurance that 
you are getting the best in motor perform- 
ance and service. 


That label of confidence is the Fairbanks- 
Morse Seal. 


When you look for electric motors—for 
standard or unusual applications—always 
look for the Fairbanks-Morse Seal. For 
over 120 years it has stood for the finest 
in manufacturing integrity—to all industry. 
‘Fairbanks, Morse & Co., Chicago 5, Ill. 


FAIRBANKS-MORSE, 
a name worth remembering 


ELECTRIC MOTORS AND GENERATORS + DIESEL LOCOMOTIVES AND ENGINES + PUMPS 
SCALES + HOME WATER SERVICE EQUIPMENT + RAIL CARS + FARM MACHINERY » MAGNETOS 
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FOUNDED 1883 


LONG LINE 


OF VALVEs © 


SIMPLIFY YOUR 
PROCUREMENT \_ 
PROBLEMS 


Phone the nearby OIC Distributor. 
The OIC Long Line offers the right 
valve for each job... prompt ship- 
ment... fast installation ...depend- 
able performance. Saves you time 
and money. The Ohio Injector 
Company, Wadsworth, Ohio. 


VALVES 


FOUNDED 1883 FORGED AND CAST STEEL- IRON - BRONZE 
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CONTINUOUS There are many places in every plant where motion ; 


should be continuous to be profitable. Unnecessary 
interruptions such as those due to outmoded methods 

OPE RATION of separating or clarifying are costly. 
De Laval centrifugal machines not only separate 


is all-important liquids much faster than gravity and inefficient filters 
—but most of the time they do it better. Often cen- 


in pr ocessi ng trifugal force will break emulsions that are apparently 


too tight to be broken by inferior means. 


= to speed Problems of separation or clarification are not all 
H alike. Many factors—specific gravity and viscosity of 
the liquids, the quantity of solids present in one or 
production he liquids, th ity of solids p 

both liquids, the kind of solids . . . all these things 
° cut costs influence the choice of the type of De Laval centrifugal 
. li to do the job. Each machine in the De Laval line has 
e improve quali been built to effect some kind of separation or clarifica- 
P q ty tion better than anything else can. Any De Laval 
engineer will consult with you and recommend the right 

centrifuge to speed up your process. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 


LAVAL 
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hy has the World’s Leading 


Manufacturer of Pumps 


taken the “Pump” out of its name? 


i For 111 years ‘‘Worthington” has meant pumps to industry everywhere. , 
&§ During this period, Worthington has developed a position of leadership in 
| | many related fields. Fourteen major product lines including pumps are manu- 
factured in 21 plants throughout the world. 
: To those we serve, Worthington is more than 


pumps. That’s why the world’s leading manu- 
facturer of pumps has changed its name from 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


’ 
tt 
2.2 
i 


pressor-drive unit—packs a terrific wallop for its size. And 
that multi-stage 24,000-hp compressor-drive giant is one 
Ce Whether your turbine requirements call 
- for the biggest or the smallest—straight 
Single-stage condensing — straight non-condensing vee 
extraction . . . mixed pressure extraction 
. .. low pressure . . . high back pressure . . . 
for mechanical or generator drive . . . with 
governors for constant or variable speed — 
Worthington has an answer. 
to Each Worthington turbine is designed to 
make the steam do more work, so you save 
power and money throughout its long life. 
Iti ta Learn more about Worthington turbines. 
mu 1-S ge Get the facts on why there’s more worth in 
Worthington by writing to Worthington 
* Corporation, formerly Worthington Pump 
giants and Machinery Corporation,Steam Turbine 
Division, Wellsville, N. Y. 


1.22 


WORTHINGTON 


FEED BONER FEED SURFACE 
EATERS COMDERSE RS 


A GREAT TEAM IN STEAM . Steam Turbines 
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At a Houston, Texas, plant op- 
erated by the Goodyear Synthetic 
Rubber Corporation for the 
R. F. C.’s Synthetic Rubber Di- 
vision, it’s Worthington equipment 
that helps maintain a constant 
brine temperature, ranging from 
13 to 17 F, in the manufacture of 
“cold rubber’. 

Goodyear developments have 
done a lot to improve serviceabil- 
ity of cold rubber for tires, par- 
ticularly for use on military ve- 
hicles. 

The list of names that have 
joined them in selecting Worthing- 
ton refrigeration includes: U. S. 
Rubber Co., Firestone Tire and 
Rubber Company, General Tire 
and Rubber Company, Minnesota 
Mining and Manufacturing Co., 
Ford Motor Company, General 
Aniline and Film Corp., North 
American Aviation Company, 
Celanese Corporation of America, 
Tidewater Oil Co., Rohm & Haas. 


Investigate more worth 
with Worthington 
For air conditioning or refrig- 
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eration, call upon Worthington .. . 
you'll benefit from an unequalled 
experience serving industrial and 
commercial applications. 


The complete line of Worthing- 
ton refrigeration equipment in- 
cludes vertical (1 to 26 tons), 
Y-type (150 to 450 tons) and hor- 
izontal ammonia compressers (50 
to 1,000 tons); Freon compressors 
(3 to 125 tons); centrifugal com- 
pressors (to 2,600 tons); gas-en- 
gine compressors, chillers, ex- 
changers, condensers, pumps and 
other auxiliary equipment. 


No other manufacturer makes 
so complete a line. A Worthington 
system is all Worthington-made— 
not just Worthington-assembled 
— assuring you of balanced op- 
eration and unit responsibility 


Consult Classified Telephone 
Directory for nearest Worthing- 
ton distributor. Worthington 
Corporation, formerly Worthing- 
ton Pump and Machinery Corpo- 
ration, Air Conditioning and Re- 
frigeration Division, Harrison, 


New Jersey. 


FOUR WORTHINGTON LTC-3 GAS ENGINE AM- 
MONIA COMPRESSORS at Houston plant op- 
erated by Goodyear for the R. F. C.’s Syn- 
thetic Rubber Division. Units are rated 400 
BHP at 320 rpm. They chill 24% calcium 
chloride brine down to desired 13 to 17 F 
range. Other Worthington equipment at the 
installation includes brine coolers, condensers 
and brine pumps. 


*Reg. U. S. Pat. Of. A212 
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that added touch— 


ie 
er Wheeler Heaters 


FOSTER WHEELER HIGH PRESSURE HEATERS WITH ““LOCKHEAD” CLOSURES 


Thousands of Foster Wheeler Feedwater Heaters giving 
optimum performance in steam-electric stations and 
industrial plants all over the country testify to the 
basic excellence of FW design. 

In this case, “that added touch” is the 

FW “Lockhead” closure which provides separate 
means for supporting the head pressure load 

and the gasket compression load. 

Foster Wheeler feedwater installations include 

units capable of handling boiler feed flow 

in quantities up to and in excess of 

1,000,000 lb per hr and design 

pressures up to 3,500 psi. 


For further information, write to: 
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FOSTER WHEELER EVAPORATORS — TYPE “Hi” AND TYPE “TWU”’ 

The “added touch” here is the development of a new design which gives you a choice in the 
selection of an evaporator ideally suited to your conditions. The design of evaporators for 
producing distilled water for central stations is basic to the efficient operation 

of a modern steam-electric power plant. 

The FW Type “H™ Evaporator was developed to handle raw and treated make-up 

and to give the best thermal and descaling operation. 

The FW Type “TWU” Evaporator, a more recent design, is particularly adaptable 

to the production of pure vapor from properly treated make-up. 


Both types are offered with the Type “Z” Separator which was developed 
during World War II to meet exacting requirements of vapor purity. 


FOSTER WHEELER CORPORATION + 165 BROADWAY, NEW YORK, N. Y. 


FOSTER ( WHEELER 
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stainless 


1s 


valuable 
these days 


Since stainless is so valuable, plan to make it go further. 


Specifically, this means selecting a grade or finish of 


stainless that, besides doing the job adequately, will be 


in less demand than one you have been figuring on. 


Here is where Crucible can help you out. The match- 


less experience of our metallurgists and stainless fabri- 


cating specialists can help you get the most out of your 
share of stainless. 


Call upon us to help you. 


(CRUCIBLE! first name in special purpose steels 
STAINLESS STEEL 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REZISTAL STAINLESS * REX HIGH SPEED * TOOL * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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Latest of three Cooper-Bessemer LS-8 diesels in International Latex plant. this super- 


charged 1700 hp unit provides 40% thermal effici 


view at right shows piping 


setup for jacket water heat recovery contributing to "80% over-all thermal efficiency. 


How they stretch dollars 
at International Latex 


@ Here's a diesel plant that is turning in amazing 
results—80 over-all thermal efficiency! The engine 
is a Cooper-Bessemer supercharged LS-8, installed 
in the International Latex plant at Playtex Park, 
Dover, Delaware. 


To start with, this modern LS diesel exceeds 40% 
thermal efficiency — performance rarely equalled! 
On top of that. an ingenious jacket water heat recov- 
ery system captures for processing use another 40%. 
of the total heat input. 


In all there are three Cooper-Bessemer LS-8's in this 
International Latex plant—the supercharged unit 
shown above and two previously installed atmos- 


pheric LS-8’s. Later on these original LS-8’s can be 
easily converted to supercharged operatign to boost 
their output and to match the remarkable efficiency 
of the new unit. 


Whatever your power needs may be, check with 
Cooper-Bessemer. Find out how much you stand to 
save by the best to be had in efficiency and long, 
trouble-free engine life. 


“The 
Cooper-Bessemer 


New York Washington, D. C. Bradford, Pa. Son F 


Corporation 


Dallas, Greggton, Pompa and Odessa, Texas Seottle Tulsa 


Shreveport 


St. lovis los Angeles Chicago Caracas, Venezvela Cooper-Bessemer of MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Canado, Halifax, Nova Scotia Gloucester, Moss. 
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DO not 
LUpRICAT 


WHAT [felines REALLY DELIVER IS MORE SERVICE...LESS SERVICING 
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_ New chemical booklet 


You'll see answers to typical problems like these: 


the problem of corrosion .. . of hazardous locations . . . of dust and dirt 


... of outdoor service... of shock and vibration 


In addition, are discussions on lubrication, maintenance, installation... 
on centralized motor and control. In fact, it is the purpose of this booklet 
to analyze major motor and control application problems, and to provide 
solutions. 


Also included, is information on Westinghouse motor and control equip- 
ment for chemical processing. You'll see why Life-Line chemical motors 
provide the best protection . . . how starters save servicing time. A com- 
prehensive list of available literature with data is included, plus a postage- 
paid reply card for your convenience in ordering additional information, 

Get the facts on the most complete and most advanced line of motors 
and controls available today. Ask your Westinghouse representative for 
your free copy of “Motors and Controls in the Chemical Industries,” 
B-4792, or write Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-21698 


you can SURE...i¢ 175 


Westinghouse 
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jinside view of tank showing 
construction. It was fabricated 
_ in three rings with Ampco-Trode 
electrodes. The top and middle 
rings are \, inch Grade 8 Ampco 
Metal plate. The bottom ring is 
Ve inch Grade 8 Ampco Metal 
plate. 


Inner coils are inch Sched- 
vie 80 Grade 8 Ampco Metal 
Pipe connected with 150 Ib. slip- 
on flanges. 

Grade 8 Ampco Metal bolts and 
Grade 15 Ampco Metal nuts 
were used throughout. 
Fabricators: Pacific Coast En- 


gineering Company, Alameda, 
California. 


Ampco Metal sulfuric acid sludge 
tank in operation at Shell Oil 
Co.'s Martinez, California plant. 
Tank is 20 ft. high and 24 ft. 
in diameter. 


4% fi 
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METAL 


to hold Sulfuric Acid Sludge 


RESISTS 
CORROSION 


Yes, Shell Oil Co. and many other refiners and companies in the process 
industries use Ampco Metal to solve corrosion problems. 


Here's why! Ampco Metal Grade 8, one of a series of engineered 
aluminum bronze alloys, has these unique properties: high resistance to 
corrosion . . . high tensile strength (75,000 psi) . . . high physicals at 
extreme temperatures . . . high strength to weight ratio . . . high impact 
and fatigue values (Charpy @ -423°F., 93 ft. Ibs., @ 70°F. 75 ft. Ibs., 
fatigue limit 28,000 Ibs. @ 100,000,000 cycles) . . . high resistance to wear 
from erosion, abrasion, cavitation-pitting . . . high compressive strength 
(E. L. in Comp. 25,000 psi) . . . high modulus of elasticity (18,000,000) 
.--easy to fabricate with Ampco-Trode* welding wire and coated electrodes. 

Ampco Grade 8 has Boiler Code Approval and is available in sheet, 
plate, extrusions, pipe, tubing and fasteners. It may be the solution to 
your corrosion problems. Consult your nearest Ampco Field Engineer or 
write us for further information. 


Tear out this coupon and mail today! 


*Reg. U. S. Pat. Off. Ampco Meto!l, Inc., Milwaukee, Wisconsin 


Send me information on the application of Ampco Aluminum 
for corrosion-resistant service in the Process Industries. 


Ampco Metal, Inc. 
MILWAUKEE 46, WISCONSIN 
West Coast Plont — 


BURBANK, CALIFORNIA 
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MOTOR 


Louis Allis explosion-proof motors have the Under- 
writers’ Laboratories approved labels for all types 
of hazardous conditions —Class I, Group D for ex- 
plosive liquids and vapors; Class II, Group G for 
combustible dust; Class II, Group F for carbon 
black, coal and coke dust; Class II, Group E for 
combustible metal dust 


There is a modern streamlined Louis Allis Explo- 


THE LOUIS ALLIS CO., 


any condition 


sion-Proof motor to satisfy your most exacting 
specifications. A careful comparison and analysis 
will show you that Louis Allis Explosion-Proof 
motors offer you more dependable performance, 
convenience, long life and safety. 


For quick, dependable service contact your near- 
est Louis Allis Sales Engineers. 


Milwaukee 7, Wis. 
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For range of “availability for duty,” you 

can't beat this small gate valve with the 
a forged steel body and yoke. And it handles 
\eaagt every job with the same Chapman top 

standard of performance. Here's why: 

Any extra stress more than meets its match in the 
extra strength of the stem and wedge-gate connec- 
tion. Added life for seat rings and gate faces is 
obtained by using super- Com fr stainless steel. 
Seizing or galling of seating surfaces is prevented 
by gates (with certain types of trim) super-hard- 
ened by Chapman's Ma/comizing process to at least 
800 Brinell. 


You can get List 960 in sizes from ¥" to 2", and 


. equipped with rising stem — either with yoke as 


shown above, or with inside screw. Bonnet joints 
are gasketed or metal-to-metal. Pressure range: 
2,000 Ib. at 100°F.—380 Ib. at 1,000°F. For higher 
List 990. Catalog No. 10 is yours 
or the asking. Write to The Chapman Valve 
Manufacturing Company, Indian Orchard, Mass. 


The CHAPMAN VALVE 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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cAnnouncing a New |} 


INTERNATIONAL 


headline achievement-a truly sensational stepin the 
science of Chemical Mixing-a new and important 
concept in the field of Fluid Agitation .. . 


The INTERNATIONAL STABILIZER-BAFFLE stems from International's 
pioneering research in the Science of Mixing as a basic Chemical En- 
gineering Unit Operation. ¢ It prevents ineffective mass rotation and 
creation of a liquid vortex. ¢ It induces top-to-bottom turnover instead 
of non-useful horizontal swirl. ¢ It is an anti-settling and anti-layering 
device, improving the flow pattern produced by helical propeller type 
mixing elements. 

The INTERNATIONAL STABILIZER-BAFFLE eliminates the whip- 
ping of free-end suspended vertical mixer shafts, with no appreciable 
side thrust exerted on the shaft. It prevents shaft failures which would 
otherwise occur from critical speed considerations. It makes possible 
the use of long thin shafts, up to 10 ft. in length, without the use of 
steady bearings or step bearings. It eliminates the need for submerged 
bearings with their attendant maintenance and repair problems. Con- 
sumes little space and need not rest on the bottom of tank. Thus, there 
is not the usual “‘dead"’ volume as with ordinary tank baffles. It can be 
readily removed for cleaning purposes, if necessary. Informative Litera- 
ture sent on request. 


These two photographs illustrate the 
startling difference in flow pattern, oc- 
curing with and without the INTERNA- 
TIONAL STABILIZER BAFFLE, under 
exactly the same conditions. The shaft 
speed, propeller and rheological proper- 
ties of the mix being the same in both cases. . . 
Impeller is center-mounted operating Counterclock- 
wise at 1756 RPM. Turnover and overall Agitation in 


"STABILIZER BAFFLE 


ELIMINATES MIXER SHAFT WHIP—AND LIQUID VORTEX 


r above photograph is effected by splitting of helical 
stream, causing the flow to follow a radial path to 
INTERNATIONAL MIXERS are now being used throughout the tank wall, and thence wu ih 


the world for all industrial applications. They are available in 
all metals and coatings and for all power sources or current 
characteristics. 


INTERNATIONAL sales engineers 
are available in your area to help 
you with your mixing problems. 
These sales engineers are right be- 
hind the International perform- 
ance and workmanship guarantee. 


INTERNATIONAL ENGINEERING, INC. 
NEW YORK DAYTON 1, OHIO CHICAGO 


15 PARK ROW 407 S$. DEARBORN 
WORTH 2-2580 WABASH 2-0733 
INTERNATIONAL ENGINEERING, INC. 
! DAYTON |, OHIO Please send literature checked below: ' 
TECHNICAL SUPPLEMENT No. 111 CATALOGS 73 & 76 ON TOP AND 
ON STABILIZER -BAFFLE SIDE ENTERING AGITATORS 


CATALOG 74 ON CATALOG 120 ON CHEMICAL 
PORTABLE MIXERS PROCESSING EQUIPMENT 


to bottom turnover and inefficient flow pattern. ¥ 


STABILIZER BAFFLE. Note that there is little top : 
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EDITOR Hoover worked with Alcoa to get the corrosion charts on p. 306. 


Hoover Digs Up Corrosion Data 


You've probably spotted what we've been doing 
recently in the materials of construction field. Well, here’s 
the editor who does it—and some of his plans for the future. 


Several years ago at a get-together 
of corrosion engineers I struck up a 
conversation with a young chemical 
engineer from American Cyanamid’s 
plant down in Virginia. He lit into me 
right off the bat. 

“T've been in production work for 
eight years now. I’ve worked in seven 
plants turning out everything from 
nvlon to high explosives, from 
plutonium to titanium dioxide. And 
I can tell vou this 
big headache every chemical engineer 
is bound to have sooner or later 
if not all the time. Can't you publish 
more dope—the helpful kind, I 
mean—on it?” 

Then in the summer of 1949 the 
same chap—Morgan Hoover—wanted 
to know if there was a chance for him 
to become a CE editor. There was; 
Morgan had exactly the engineering 
experience (knocks and know-how is 
what we call it) we'd been looking 
for 
Right then and there we sat down 


corrosion’s one 
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and figured out a long-range campaign 
to get more down-to-carth material on 
corrosion problems and materials of 
construction. Some of the articles you 
see now were planned way back then. 

Morgan, for example, planned the 
series of corrosion charts we're now 
running (see p. 306 for aluminum) 
He actually started laving the ground 
work for the serics well over a vear 
ago, published the first one last 
December 

his series is evidently hitting the 
jackpot with our readers who want 
a quick, simple way to pre-select 
materials. We emphasize, of course, 
that they're not intended—and never 
were—to take the place of actual test 
work consultation with the 
materials manufacturers; these are 
always desirable in final selections. 

When the series is completed a year 
or so from now, we think we'll have 
something that every chemical engi 
neer will want to have for keeps. It 
looks that way now, so we're already 


making the charts available in reprint 
form each month. As one engineer 
from Newark wrote me recently: “I've 
saved every copy of your Corrosion 
Forum since you started the depart- 
ment back in 1944, but I like what 
you’re doing now best of all . . . now 
I want three reprints of each month’s 
charts.” 

Morgan also took over the job of 
carrying on another long-standing CE 
tradition: the biennial reports on 
Materials of Construction that we 
began way back in 1923. This year's 
special issue in November will be our 
15th in that series. Morgan actually 
buckled down to this job several 
months ago, is now working hand-in- 
glove with people and firms in the 
field. 

Right now, I can say that our 
November Materials of Construction 
report will be something special—a 
fresh approach to a subject never really 
tackled before in an all-out way 
We're pretty much excited about it 

Actually, though, one of Morgan's 
big day-to-day jobs is to go after and 
get feature articles on corrosion and 
materials of construction—and you've 
seen more of these in recent months. 

In this issue, for example, you'll 
find an unusual article on p. 149, 
written especially for us by Penn 
Salt’s  corrosion-expert Bob Pierce. 
This article (which Morgan has been 
discussing with Penn Salt for close to 
a vear now) will almost certainly go 
down in corrosion history as the article 
of-the-year. It sparks a new approach 
to the subject of corrosion control and 
its economics. We're hoping to fol- 
low up with more like it. 

Now I've told you something of the 
editorial material Morgan is respon- 
sible for and how that campaign we 
mapped out vears ago is beginning 
to pay off (with much more to come } 
But what about “Corrosion Fditor” 
Hoover himself? 

Morgan, of course, is a chen cal 
engineer (Rensselaer, And he 
has the distinction of being the only 
ex-football player on CE’s staff; at 
Rensselaer he played end on the 
varsity team for three years. He also 
held an alumni scholarship for two 
vcears. 

Morgan began to pick up his un- 
usual production experience right after 
he got his Ch. E. degree. He started 
off at Du Pont’s nylon plant at Sea 
ford, Del., back in 1941 when nylon 
was still the big fiber news. 
(Continued on page 368) 
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STEEL 


CHEMICAL 
PROCESSING 


In stock...Prompt shipment 


When you call Ryerson for steel, you can be sure of 
prompt, personal service from the minute your call 
comes in. With the exception of those few items re- 
maining in short supply, we can fill all your orders 
quickly from stock on hand. And to assist you on any 
problem of steel procurement, application or fabrica- 
tion, the friendly counsel of experienced Ryerson 
specialists is always yours for the asking. 


PRINCIPAL PRODUCTS 


CARBON STEEL BARS—Hot rolled ALLOYS—Hort rolled, cold finished, 
& cold finished heat treated 


STRUCTURALS — Channels, angles, 
beams, etc 

PLATES—Many types including In- 
land 4-Way Sofety Plate 

SHEETS—Hot & cold rolled, many 
types & coatings 

Seomless & welded, me- 

chanical & boiler tubes 


STAINLESS — Allegheny bors, plotes, 
sheets, tubes, etc 

REINFORCING— Bors & Accessories, 
spirals, wire mesh 

BABBITT —Five types, also Ryertex 
plastic bearings 

MACHINERY & TOOLS—fFor meto! 
fabrication 


JOSEPH T. RYERSON & SON, INC. PLANTS: NEW YORK + BOSTON + 


ST. LOUIS - 


PHILADELPHIA + DETROIT + CINCINNATI + CLEVELAND 


PITTSBURGH - LOS ANGELES + SAN FRANCISCO + SEATTLE + SPOKANE 


BUFFALO + CHICAGO * MILWAUKEE + 
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SIDNEY D. KIRKPATRICK, Editorial Director 


JOHN R. CALLAHAM, Editor 


WITH CHEMICAL & METALLURGICAL 


MAY 


New Throne for Old King Coal 


In its earliest days the synthetic organic chemical 
industry was almost entirely dependent on coal-tar raw 
materials. Lacking our vast hydrocarbon resources in 
petroleum and natural gas, the Germans obtained their 
crudes and intermediates from the byproduct coking of 
coal and lignite. Until about thirty years ago the rest 
of the world followed, sheep-like, in the German tradi- 
tion. Then in the early twenties a few hardy pioneers 
among American chemical and oil companies began to 
experiment with the more abundant and purer hydro- 
carbons of petroleum. From these simple raw materials 
we now produce billions of pounds of synthetic aliphatic 
chemicals. But we are still dependent, in the main, 
on coal carbonization for our aromatics. And in recent 
vears demand has so far exceeded supply that new 
non-coal-tar sources have had to be developed, especi- 
ally for benzene, xylene, phenols and cresols. 

Now there is encouraging prospect that the tables 
have been turned—that the organic chemical industry 
will once again pay homage to Old King Coal. Earlier 
this month we had the privilege of inspecting Carbide’s 
new coal hydrogenation “pilot” plant at Charleston, 
W. Va. Here as much as 300 to 500 tons of coal 
can be processed to produce much larger quantities of 
the more valuable chemical raw materials than have 
ever been possible heretofore. Compared with by- 
product coking of coal, the new Carbide process will 
vield 5-8 times as much naphthalene, 100-200 times 
as much of the higher phenols, and 300-500 times as 
much of the higher amines 

One asks, quite naturally, is there a market for 
such vast quantities of aromatic chemicals? The answer. 
according to Carbide President J. G. Davidson, will be 
found in the records of the industry that 30 vears ago 
pioneered the production of such aliphatic chemicals 
as ethylene oxide, ethylene glycol, cellosolve and the 
ethanolamines—for which there were then no known 
commercial uses. ‘Today’s sales of these four chemicals 
alone total more than two billion pounds per year. 
Why, he asks, can’t the American chemical industry 
look forward to comparable successes in the field of 
new aromatic chemicals? 

While the Bureau of Mines and the petroleum 
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industry are debating the economics of coal hydro- 
genation as a source of motor fuels, Carbide has plowed 
more than $20 million and seventeen years of hard 
research into coal hydrogenation as a source of chemical 
raw materials. There is a vast difference in the two 
projects—in objectives and approach. One looks to 
government operation or subsidy. The other stands 
on its own feet, to succeed or fail as it serves the needs 
of American industry and the American people. For 
our money the choice is for private enterprise. 


Instrumentation for Progress 


Two thoughts appropriate to the editorial theme 
of this issue can be gleamed from many in Dr. Van- 
nevar Bush’s challenging paper on “Trends in Engineer- 


ing.” Speaking before the joint meeting in New York 
to celebrate the forthcoming Centennial of Engineer- 
ing, he forecast tremendous progress yet to be made in 
the application of automatic controls in industry. But 
he warned: “We can dream of automatic machines in 
many places; yet our dreaming needs to be very prac- 
tical indeed, for there is no panacea here. In fact there 
is a multiplication of problems, for as we improve our 
handling of materials by the use of automatic devices, 
we require not less labor, but better labor, labor skilled 
in more diverse ways. We require, too, keen thought 
in order that the more abundant product made possible 
by a given amount of capital, labor, and management 
may be so attractive to the public that it will be readily 
absorbed in increasing quantities and will render the 
whole economy more sound because of the technical 
changes that have occurred.” 

The second reference, in the same vein, was to a 
highly interesting trend in instrumentation. Here, he 
said, “there is a cumulating effect when new powerful 
instruments are introduced, for facility at measure- 
ment itself produces new knowledge and new products. 
It was not so long ago that one found complicated instru 
ments only in scientific laboratories and even there 
rarely. ‘Today in industrial laboratories we find electron 
microscopes, tracer techniques, mass spectographs, tele 
vision techniques, ultraviolet methods for extending 
the capabilities of the microscope, and a host of other 
devices. Moreover we find these used as tools in every 
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day exploration, and we find them being manufactured 
in little independent, progressive manufacturing units 
all over the country. It is one of the most encouraging 


developments in this time.” 


Will Engineering Abdicate? 


Another challenge by Dr. Bush: Is engineering as 
we have known it in the past in danger of being taken 
over by the applied-scientists? Have engineers become 
so set in their narrow grooves that they are concerned 
only with practical utilization of long established prin 
ciples? Is there a tendency today to turn to the engineer 
only for those things that can already be found in 
the handbooks, and to turn to the applied-scientist for 
the novel approach through new and_ pioneering 
activities? 

The great wartime research administrator doubtless 
had in mind the experiences in radar development at 
the Radiation Laboratory at M.LT., or with the groups 
that worked on the atomic bomb at Columbia, Chicago 
He cited proof that the applied-scien 
tists can readily become engineers vet the reverse is 
much less frequent. With regret he noted that “only 
too often the voung man with a scientific background 
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proved more flexible under novel circumstances than 
the voung engincer Even physical chemists in that 
environment, reacting to the stress and change all about 
them, became first radar men and then engineers.” 
Chemical engineering, in our opinion, suffers less 
than other branches from the stultifving effects of com- 
partmentalization in training and experience. Flexi 
bilitv, versatility and resourcefulness are essential char 
acteristics of those who pioneer in the chemical and 
We cannot push forward toward 
wider and more intensive applications without thorough 


process industries 


grounding in the underlying sciences of chemistry, 
But to the degree that we 
are crystallizing our knowledge and procedures, there 
is a lesson for us all in Vannevar Bush’s words of 
warning. ‘Truly “it would be a calamity, not only for 
the engineering profession, but also for the public at 
large if the engineer should abdicate his true position in 
society by failing to meet expanding demands and 


physics and mathematics 


opportunities.” 


Costs Up. Profits Down 


In recent years business profits have provided a 
large proportion of the money needed for new plants and 
equipment Rising costs are now putting a squeeze on 
profits which in turn puts a squeeze on the funds avail 
able for capital expenditures. Our economists tell us 
*that this is perhaps the most neglected or most abused 
economic fact in this country today 

It is also evident that a squeeze on profits deflates 
the element of business optimism which seems to be an 


essential ingredient of a thriving program of capital 
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investment. Studies made by the McGraw-Hill depart 
ment of economics seem to prove that the general state 
of business optimism, uncertainty or pessimism has a 
much more controlling influence on capital outlays 
than the economic logic of the situation indicates it 
should have. But no one has yet discovered how 
to give the logic the right of way. ‘The fellow who first 
does that—and it will probably be a salesman—will 
make a major contribution to the welfare of the 
nation. 


Your Most Valued Neighbors 


Cleveland industries have launched a most import- 
ant educational program. ‘They have set out coopera- 
tively to show the members of the local draft boards just 
how seriously defense work can be hobbled by a short 
age of skilled artisans. Chairmen and other influential 
board members are taken on educational tours through 
local plants and given opportunity to see and talk 
with draft-age apprentices. So far the program has been 
largely confined to the pattern-making industry, which 
is so vital to metal working and defense production in 
Cleveland. But we see no reason why the same pro 
cedures could not be applied in other communities and 
other industries. Research laboratories and pilot plants 
concerned with war work might present convincing 
evidence of the essential occupations of younger 
chemists and engineers. Isn't it worth trying? 


Something New to the Army 


Last month we had the privilege of attending the 
first meeting of Army Chemical Center's all-soldier 
Enlisted Specialists’ Chemical Engineering Club. 

This club—something new to the U.S. Army and 
probably to the armies of the world—is made up of 
enlisted men assigned to Chemical Center under the 
\rmy’s scientific and professional personnel program 
It is open to those men—a total of close to 250—who 
qualify as chemical engineers. 

Idea of the club started with the soldier-engineers 
late last year. Then Cpl. John Ward and Pfc. Kenneth 
Vander Voort wrote Du Pont’s Dr. Thomas H. Chilton, 
past president of the American Institute of Chemical 
Engineers, and told him of their idea. He urged them 
to go ahead. 

Brig. Gen. William M. Creasv, Commanding Gen 
eral of the Center and himself a chemical engineer, 
encouraged the group. Dr. Duncan MacRae, chief con 
sultant to the Chemical and Radiological Laboratories, 
took a personal and active interest. 

We were encouraged—and highly impressed—with 
what we saw and heard at this meeting. Attendance by 
those eligible was close to 100 percent, the esprit de 
corps just as high. We believe the club itself is a sign 
of Chemical Center’s progress in making better use of 
its enlisted chemical engineers. 
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TOTAL APPLIED 
COST 


Applicotion 
labor 


Material 


Miscellaneous 


Surface 
preporation 


Fig. 1—Applied cost vs. coats. Values are average; material varies from 1 to 10 c. per sq. ft. per coat, 2.5 c. being a popular average. 


PENNSALT GIVES: 


Key to Savings in Painting Costs 


Select a three-coat painting system that will give enough build per coat for a 5-mil 


minimum total thickness. 


It's simple. and supported by the most comprehensive 


evaluation yet made of general purpose systems in chemical-industrial atmospheres. 


ROBERT RK. PIERCE 


Three Coats—No More, No Less 


At the start, it was realized that the minimum number 
of coats for general industrial maintenance painting 
should be three This is because the number of coats 
required to insure practic il freedom from coinciding pin 
holes of cach coat is three—a fact confirmed by years of 
experience, but largely unknown or ignored or both. 

There is no point in exceeding three coats, either. 
One reason: each additional coat over three will increase 
maintenance pamting costs an average of 17 percent 

Fig. 1), with no compensating increase in service life 
(provided the thickness standard described below is met 

Another reason for not exceeding three coats: for general 
maintenance painting it is difficult enough to get threc 


Rosert R. Pierce, corrosion engineer with Pennsylvania 
Salt Manufacturing Co., made the evaluation on which 
this article is based in cooperation with Kenneth Tator of 
Kenneth Tator Associates, protective coating consultants. 
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coats on properly without insisting on any more. 

Therefore, and especially since there are satisfactory 
three-coat systems available, the following discussion will 
xe confined to three-coat systems for general plant main 
tenance. 

Seven and cight-coat systems, catalyzed or accelerated 
short-working-life coatings, baked coatings, or paints requir 
ing other special mixing, compounding or treatment that 
may be justified for special uses usually cannot be justi 
fied for general use. 

The three-coat general purpose coatings must give an 
ulequate performance over corroded wire-brushed stecl, 
is ideal surfaces cannot be practically or cconomically 
produced on all plant areas using this type of paint pro 
tection. In many chem-industrial exposures producing 
dense adherent scale saturated with process contaminates, 
sand-blasting has proved no more expensive than thorough 
wire-brushing. Sand blasting will increase paint life two 
to four times over that obtained by wire-brush surface 
preparation. 
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Minimum Specified Thickness (Mils) 


Fig. 2—Below 5 mils probability of early failure is high. 


Thickness—5 Mils Minimum 


himal dry paint thickness is a more important determ 
nant of performance than number of coats, and the number 
of coats is of concern only to insure non-coincidence of 
pinholes and as a practical index of the final thickness that 
will be obtained with any specified paint material. * 

Fig. 2 presents the probability of early paint failure at 
various minimum dry coating thicknesses as recorded by 
337 performance determinations of 62 proprietary material 
formulations under a varicty of chem-industrial exposures 
It is significant that each of the paint systems included 
have a long record of successful use in normal industrial 
exposures, and that each was applied as a multicoat system 
iccording to the recommendations of the manufacturer 
Criteria for early failure were sigmficant deterioration over 
edges, welds, and projections within 10 weeks of exposure 

From Fig. 2 it is clear that, if no minimum thickness 
specification is imposed the probability of securing useful 
protection from the available “chemical-resistant’” coat 
ings and paints is only 58 out of 100 or 58 percent. No 
ippreciable improvement is obtained by increasing mini- 
mum thicknesses to 3 mils, but between a 3 and 5-mil 
thickness improvement is pronounced. Between minimum 
thicknesses of 5 and 6 mils the curve flattens off at failure 
probabilities of less than 10 percent. 
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Fig. 4—Left-6 mils, right 3 to 4 mils. Both vinyl systems. 


It may be concluded that minimum thicknesses for use 
ful performance should be set at no less than 5 mils total 
dry thickness over the corrodible base metal. The relation 
ship demonstrated in the figure has been analyzed individ 
ually for each type of exposure and for each basic type 
of paint. While there is some slight variation from the 
depicted curve caused by differences between paint formu 
lations, and greater differences according to environment, 
no such deviation in any case was of sufficient magnitude 
to justify an exception to the relationship shown. 

This establishment of a 5-mil threshold thickness does 
not necessarily imply that continuous films cannot be 
below this thickness. On the contrary, it’s established’ 
that threshold thickness of synthetic base coatings over 
steel is seldom greater than | mil. This work was done 
by coating plane surfaces and is consistent with the 5-mil 
minimum established here. ‘The two apparently discordant 
sets of data are correlated in that it appears necessary to 
apply at least 5 mils of coating over plane areas in order 
to insure at least 1 mil over edges, welds and prominences 

Verification of this 5-mil rule is found in studies of 
paint performance on production equipment. Fig. 3, for 
example, shows two acid storage tanks both painted with 
the same chlorinated rubber paint system over sand-blasted 
surfaces. The paint on the tank at the left measures 
10 mils and shows no deterioration after 3-years’ exposure 
lhe tank at the right, with a paint thickness of 3 mils, 
shows numerous patches of rust after 2-years’ exposure 

Fig. 4 shows two more acid storage tanks, in the same 
bank as those of Fig. 3, both coated at the same time with 
identical vinyl systems by the same applicator over sand 
blasted stecl. Paint on the tank at the left measures 6 mils 
and is in excellent condition after 18-months’ exposure 
The tank at the right, with a paint thickness of between 
3 and 4 mils, is starting to show rust break-through. This 
photo illustrates the danger of using number of coats as a 
criterion of thickness. Both tanks had the same number 
of coats of the same paint system. Difference in thickness 
was undoubtedly due to differences in thinning, spray 
idjustment and rate of spraying 

Minimum thickness requirements, therefore, should 
iulways be made a part of any paint application specifica 
tion Non-destructive determinations of thickness are 
quickly and easily made by means of a magnetic gauge such 
is the pocket Elco or the portable General Electric 
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——— Most point systems 


(Percent of Total) 


Systems 


Number of 


Ory of Three-Coat System (Mils) 


System A 


200 sq, ft./gal. 
1 mil 


gal 
Coverage per gallon 
Thickness per coat 
Material cost per coat for prime 
Material cost per coat for body 
Number of coats to build up 5 mils 
Paint thickness obtained 


Cost Per Foot 
Material 

Surface preparation 
Application labor 
Scaffolding, misc. 

Total direct applied cost 


Fig. 5—42°% chance of 5-mil thickness with random buying. 


Build per Coat 


The 62 paimt materials included m these results, which 
represent a reasonable cross-section of chemical-resistant 
maintenance coatings on the current market, were applied 
as three-coat systems according to the recommendations of 
the manufacturers. The system thicknesses were determined 
and summarized in Fig. 5. This probability curve shows 
that paint systems offered today predominately fall between 
3 and 4 mils, or an average of 1.0 to 1.3 mils per coat. 

Random buying without regard to resulting film thick 
ness will result in only a 42 percent chance of obtaining a 
paint system which will yield a safe 5 mils or greater in 
the economical three-coat system. Such procurement more 
probably will produce a three-coat system yielding 3.5 
mils, or an average of 1.2 mils per coat. Such a system 
will require five coats to exceed the minimum 35 mil 
thickness 

Based on the average costs in Fig. 1, such a system will 
cost 43 c. per sq. ft. applied, as opposed to 32 c. for a 
more judiciously selected system, and will thus result in 
an increase of 34 percent in maintenance painting costs 
“Build per coat,” therefore, is an important considera 
tion in purchasing and applying maintenance paints. 

Without resorting to special application techniques 
oleoresinous coatings normally range between | and 2 mils 
per coat; most synthetics, including vinyls, polvstyrenes 
epon, furane and phenolic maintenance paints, most 
chlorinated rubbers. and many synthetic rubbers will range 
between 4 to 14 mils per coat; whereas only a few bitumens, 
wnthetic ind chlorinated rubbers will vield con 
sistently higher than 2 mils per coat 

Since paint performance is improved by the use of 

yecially formulated primes which are usually quite fluid 
nd therefore of low build, the desired minimum 5 


rubbers, 


5 mil 
thickness can be obtained in the economical three coats 
mly when the protective cover coats consistently vicld 
24 mils per coat or greater. 

Thus, it is profitable and possible to select a resistant 
paint svstem which will equal or exceed 5 mils total dr 
thickness in no more than three coats. Remember each 
idditional coat required over three will increase main- 
tenance painting costs 17 percent, with no compensating 
increase in service life. 
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Fig. 6—System B at $74 per gal. cheaper than system A at $5. 


Cost Applied vs. Cost per Gallon 


Maintenance paints, through long past practice, are 
purchased after consideration of price and coverage per 
gallon, which by simple division yields a material cost, 
per square foot per coat for cost comparisons. In the 
light of the preceding discussion this type of cost con 
sideration is unsound and may often lead to the purchase 
of least economical materials. 

As an example, consider the case of two widely used 
paint systems, each representative of a wide range of 
compositions of equivalent price and coverage. 

System A (Fig. 6) is a synthetic system with an indus- 
trial list of $5 per gal., an average coverage of 200 sq. ft. 
per gal., and yiclds with normal application a dry film 
thickness of 1 mil per coat. Although no primer is 
recommended with this system, the resulting conclusions 
will not be altered unless the substituted prime coat costs 
appreciably less than $5 per gal., and gives substantially 
greater vields than 1 mil per coat. Such deviations are 
not likely with conventional primers. 

System B is a synthetic rubber-base system specially 
formulated to vield three mils per coat with brush or 
sprav application. Its cost is $7.25 per gal. with a 150 
sq. ft. per gal. coverage. 

Using the average costs previously established with 
adjustments for the specific material costs, it may be seen 
from Fig. 6 that although System A has the lowest 
gallonage cost and the lowest square footage-per-coat cost, 
its applied cost to safe film thickness is 18 percent higher 
than the apparently more expensive System B. This is 
due to the fact that five coats of System A are required 
to attain the minimum thickness of 5 mils, whereas System 
B required only three coats. The labor cost of applica- 
tion more than compensates for the difference in material 
cost. Furthermore the 64 mil thickness obtained with 
System B will add durability to this application to a degree 
not possessed by System A at 5 mils. 

Surface preparation cost is taken at 15 c. per sq. ft. for 
both systems, scaffolding and miscellaneous at 0.5 c. per 
sq. ft. according to the average values in Fig. 1. Material 
cost per square foot runs slightly higher for system A than 
for system B: 12.5 c. per sq. ft. for system A to 11.8 c. per 
sq. ft. for system B. 
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Fig. 7—Time to touch-up. Wire brush OK for surface prep. 


FREQUENT TOUCH-UP CHEAPER THAN REPAINT 
Initial Two Year Three Year 
Application Touch-Up Repaint 

Material 12.5 c./sq. ft. 2.5 c./sq. ft. 12.5 c./sq. ft. 
Surface preparation 15.0 15 15.0 
Application labor 15.0 3.0 15.0 
Scaffolding misc. 0.5 0.5 0.5 
Direct Total Costs: 

Per operation 43.0 75 43.0 

Cost in 12 years 43.0 37.5 172.0 

Cost in 12 years \ 057 172.0 

Cost per year 6.7 c./sq. ft. 14.3 c./sq. ft. 


Fig. 9—2-year touch-ups cost about half 3-vear repaint jobs. 


. r 
Inspection and Touch-Up 
One ot the largest single sources of maintenance painting 
cost reduction lies in adoption of a procedure, rather than 
material or application modfication A review of Fig. | 
shows that for the recommended three-coat system the 
costs of surface preparation is the largest single item of 


minting costs, approximating 50 percent of the applied 
cost Phis expensi operation of cleaning and etching 
the base metal surface need not be repeated every time 
m ares painted, provided it is prop ly done initially 
ind maintenance inspection and touch-up schedulk 
established The hedules require that each paint 
ipplication be inspected at definite intervals after ipplic ’ 
tion, and local wire-brushing, spot priming, and cove 
coat renewal be done as soon as inspection shows the 
barest beginnings of localized failures (Fig. 7 

Once ba metal is exposed, paint deterioration will 


greatly accelerate due to undercoating and lifting of the 
film edges by corrosion products If the cleaned metal 
surface is always protected by a sound, continnous, pro 
tective paint film, paint life can be extended five or ten 
fold. On the other hand, if a paint application is allowed 
to deteriorate until rust formation is thick and covers large 


Fig. 8—Too late for touch-up. Needs complete surface prep. 
areas of the surface (Fig. $), a complete surface prepara 
tion must be included in cach paint renewal 

It is evident from Fig. 9 that with a system of penodic 
inspection and repair, the cost per year, based on a 12-yr. 
period, is 6.7 c. per sq. ft. This is 54 percent less than 
when a complete surface preparation and paint renewal 
operation is performed every three years. This table is 
calculated from previously cited cost coverages, coupled 
with the experience that for many common aggressive 
chem-industnal exposures, incipicnt deterioration will 
occur in two years, and irreparable destruction in three 
vears. In the table, costs are deliberately selected to be 
safely on the high side in that it is assumed that up to 
10 percent of the original painted area will require atten- 
tion at each touch-up period, and the entire original area 
is over-coated. Such extensive repair is seldom required 


How Study Was Made 


The comprehensive evaluation and standardization pro 


um for mdustnal maintenance painting which is the 
isis for this article was conducted in three of the com, 
pany’s chemical manufacturing plants. ‘This provided thre« 
zcographically divergent locations for exposure studies 


nd permitted investigation of some 14 chem-industrial 
nvironments ranging from the relatively mild vard 


weathering stations to the aggressive action of moist hydro 


en fluoride fumes. Included also were chlorine, hvdrogen 
hloride, ammonia, acidic and kalin ulphates, and 
wustic soda exposures. All of these exposures were in the 
presence of moisture—and in " cas they we 
mpounded by oxidizing conditions and the presence of 


hydrocarbon and alcohol vapors. The evaluation program 

still being continued 

Che performance of 62 maintenance paint formulations 
representing ten different basic tvpes has been studied to 
date under actual plant exposure conditions. The com 
parative evaluations reported here are based on atmospheric 
or fume exposures: they do not relate to conditions of con 
tinual splash and spillage, or to extreme corrosive fume 
conditions However, paint performance under these 
latter special conditions is recorded for the more promis 
ing materials and procedures in actual plant use. (Paints 
for these special conditions are economicaly confined to 
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the protection of costly or strategic cquipment or structural 
members so the cost and applications limitations restrict 
ing the general purpose painting systems no longer hold. 
Limitations for special-purpose use are defined only as 
the most simple, most cconomical method of obtaining the 
required protection. 

the 357 individual determinations upon which this 
article is based include exposures previously mentioned 
over both sand-blasted and corroded wire-brushed steel 
surfaces, and include performances of representative ma 
terials of oleoresinous, bitumen, wax, vinyl, furane, epon, 
phenolic, polystyrene, and synthetic and chlorinated rub 
ber film-forming base. All exposures are actual plant 
exposures under production conditions and no artificial or 
simulated exposures are included 


LVALUATION MEFHODS 


Early determinations were made by paimt applications 
upon plant equipment and structures within each study 
environment, but it was soon found that direct performance 
comparisons between as many as twenty or more such 
test patches” were unreliable due to differences in base 
surface characteristics and intensity of exposure from onc 
patch location to another. Comparative determinations 
of paint performance on plant equipment and on standard 
KTA test panels* gave assurance that such panels would 
reliably predict performance on plant equipment and struc 
tures, and these panels were adopted for all elimination 
testing. Paint systems and procedures found of promisc 
by these panel comparisons were then applied to plant 
equipment and structures for final performance study. 

The KTA test panel and the test procedures involving 
its use were developed by Kenneth Tator Associates, which 
firm is assisting Pennsalt in this program. The panel 
is reproducibly constructed of SAE 1020 steel plate and 
bar channel to include all common structural surface con 
figurations and defects commonly encountered on steel 
surfaces in industrial production use. Welds, both con 
tinuous and tack, are with AWS E6010 rod using 
25 percent penetration with normal spatter. Thus the 
matcrial and techniques, as well as the surface irregulari 
tics, represent industrial structural practice 


mad¢ 


- 


Fig. 10—Section of test panel showing points of early failure. 
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Since surface and exposures are identical to those of the 
plant operating equipment and structures, no accelicration 
ot paint deterioration may be expected. By observing paint 
peirommance over such points of early failure as sharp 
edges, welds, and projections, however, early indications 
ot performance may be obtained. Also, acceleration may 
be obtained by locating the panel racks close to the source 
ot deteriorating fumes or atmosphere. 

By exercise of these two procedures, paint performances 
in aggressive chem-industrial atmospheres can be reliably 
classihed within a 6-month exposure period. Obvious) 
unsatisfactory systems can be climinated on performance 
ifter + to 8-wecks’ exposure and any system which shows 
no deterioration after 20-week’s exposure has proven to 
give superior performance in actual plant use. All pane 
results used as the basis of this article have been on 
exposure for a minimum of 22 weeks; hence the quality 
of performance has been completely classified in all cases 

Exposure time indexes of performance vary considerably 
with aggressiveness of exposure but represent average rela 
tionship for the 14 environments under study. ‘They also 
represent service over sand-blasted surfaces, which are the 
standard base surfaces for preliminary comparisons. ‘Thos« 
systems which show promise over blasted surfaces arc 
re-exposed on corroded, wire-brushed panels to determinc 
their ability to maintain protection under this less-favorable 
condition (Figs. 10 & 11). 

\ll of the results were obtained in chem-industrial expo 
sures, but the principles demonstrated will also apply for 
less aggressive environments, although rates of deteriora 
tion undoubtedly will be slower. 

No one paint tvpe or formulation was resistant to all 
the cnvironments studied, although many tvpes had 
greater universality than others 
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Area of 
nteraction 


Collector 


Collector 


POINT-CONTACT transistor has probes touching Ge block. 


POINT-CONTACT type is housed in cvlinder like .22 shell. 


JUNCTION transistor is far smaller than miniature vacuum tube. 


What Can Transistors Do? 


If you're a chemical engineer you'll want to know 


all about them because the electronics industry is rapidly going the way of the 


transistor, which means better process controls and even robot plants. 


JOSEPH A. OCONNOR 


tiny germamum crystal 
unmplihers no bigger than a kernel of 
mm, may spark a giant new industry 
rivaling the chemical industry in size 
Electronics and military 
men are agog at the possibilities of 
the new device, which mav be onc 
if the most important developments 
in electronics since the vacuum tube 
l'ransistors can do most things a 


Transistors, 


engineers 


Jor O'Connor, CE’s news editor, 
picks up transistor story after telling 
about germanium in April (p. 158 
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icuum tube can do; they can do some 
even better 

Besides their small size, transistors 
ire compact and rugged, need no 
varm-up, require infinitesimal power, 
have no filament to burn out, and will 
last almost indefinitely. ‘Together with 
new germanium rectifying devices, 
they are opening a new era for elec 
tronics. Thev will have a big future 
in the chemical process industries 
ROBOT PLANTS 


\lmost completely automatic chem 


ical plants are envisioned by General 
Electric experts, with routine decisions 
being made by transistorized electronic 
devices, which would carry out their 
wn orders. 

For the chemical process industries, 
transistors point to new control de 
according to General Electric, 
that will perform duties hitherto not 
entrusted to fragile clectronic equip- 
ment. New germanium rectifiers will 
replace selenium and copper oxide 
rectihers 


But first 


vices, 


uses for transistors will 
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come in electronic computers, the 
fabulous machines that “think,” and 
in communications equipment and 
what former Defense Mobilizer 
Charles EK. Wilson has repeatedly 
called “fantastic new weapons.” These 
could be long-range guided missiles 
with transistorized computer circuits 
that would be compact and wouldn't 
burn out. 

The Army Signal Corps has de- 
veloped radio-teletypewriter con- 
verter that uses transistors instead of 
vacuum tubes. It requires only one- 
hundredth of the current needed for 
equipment now in use, weighs only 
10 Ib. compared with 100 I . The 
converter changes radio impulses to 
electrical current that operates a tele- 
printer. It will bring printed messages 
much closer to the Lan lines. 

The transistor will make possible 
direct long distance telephone dialing. 
the Bell System will use transistors 
mits telephone equipment this year. 
With transistors, it now becomes prac- 
tical to build long-lived amplifiers for 
telephone cables at the bottom of the 
sca 

Transistorized electronic equipment 
will lighten the load on military and 
commercial planes, and take up less 
space. Moreover, the equipment will 
operate more dependably. A few years 
ago, tubes were found to be responsi- 
ble for about half the failures in the 
electronic equipment of 750 commer- 
cial transports. 

Other possibilities are tiny tubeless 
radios and hearing aids that will work 
a year without a change of batteries. 


ELECTRONIC COMPUTERS 


Since transistors don’t heat up like 
vacuum tubes, electronic computers in 
which tubes are replaced by transistors 
can be built more compactly, requiring 
less air space for heat dissipation. A 
unit that once occupied a room might 
fit in the space of a desk. And the 
computers will suffer fewer “nervous 
breakdowns,” will be able to do more 
thinking. In five months, 5,000 of the 
18,000 tubes in a large digital com- 
puter were replaced; tube failures ac- 
counted for about 90 percent of the 
breakdowns. 

Computing machines capable of 
running entire plants, according to 
General Electric, may be depended 
on for reliable, stable performance 
Computers are being used more and 
more to solve difficult problems in 
thermodynamics, kinetics and other 
fields of chemical engineering. 


HOLES AND ELECTRONS 


A triumph of quantum mechanics. 
the transistor confirms the theoretical 
concept of the positive hole and its 
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negative counterpart, the excess elec- 
tron, in the modern theory of solids. 
It opens a new field of solid state 
physics, called transistor electronics, 
in which semiconductors are all im- 
portant. 

Semiconductors, such as germanium 
and silicon, are between conductors 
and insulators in their ability to carry 
current. The semiconductors of in- 
terest in transistor electronics are clec- 
tronic rather than ionic conductors. 
In electronic conductors, the atoms 
stay in the same positions. They may 
lose or gain electrons during the con- 
duction process, but the structure and 
chemical composition remain unal- 
tered. 


TRANSISTOR’S BIRTHPLACE 


The transistor was invented in the 
Bell Telephone Laboratories at Mur- 
ray Hill, N. J. Key investigations that 
brought the transistor to reality were 
carried out by Dr. John Bardeen and 
Dr. Walter H. Brattain. The research 
leading to the transistor was initiated 
and directed by Dr. William Shockley. 

The point-contact transistor is but 
three and a half years old; it was first 
announced by Bell Labs in July 1948. 
Since then it has been greatly im- 
proved, and a radically new type, the 
junction transistor, has been invented 


by Dr. Shockley. 


WHAT THEY LOOK LIKE 


Essentially, the point-contact tran- 
sistor consists of two hair-thin wires 
touching a tiny block of germanium 
to which is soldered a base contact 
The entire apparatus is housed in a 
metal cylinder about the size of a .22 
caliber shell. 

The new junction transistor has no 
point contacts, which in the original 
transistor corresponded to the ter 
minals of a vacuum tube. Instead, it 
consists of a tiny bar of germanium, 
treated so that it contains a thin elec- 
trically positive laver between two 
electrically negative ends—all within a 
single piece of metal 

It gets its name from the two 
“junctions” between the negative ends 
and the positive layer. It differs 
markedly from the point-contact tvpe 
in which the contacts at the points 
plav an essential role 

Compact and rugged, the junction 
transistor is imbedded in hard plastic 
W ‘re leads to each of the three regions 
in the germanium are brought 
of the plastic as “nigtails.”” This give 
1 sturdv unit that withstands shock. 
Transistors have withstood mechanical 
shocks up to 20,000 times the force 
of gravity. The junction transistor 
occupies about 1/400 of a cubic 
inch—or about 1/50 the space occu- 


ont 


pied by a typical subminiature vacuum 
tube. 


SIMILAR TO VACUUM TUBE 


Basically, transistors are — three 
clement devices—crystal triodes. ‘They 
correspond to the vacuum tube, hav- 
ing the equivalents of cathode, grid 
and plate. But unlike the tube, they 
require no glass envelope and don't 
have to be evacuated. With no fila- 
ment to be heated to boil off electrons, 
they start up instantly. Since they 
consume little power and therefore 
dissipate almost no heat, cooling is 
no problem. As a result, transistorized 
electronic devices can be made far 
more compact. 


THREAT TO TUBES 


How big an impact will transistors 
have on the vacuum tube industry? 
At present a $230 million a year 
business, it may eventually concen 
trate on high-frequency tubes and 
picture tubes for which germanium 
devices are not suitable substitutes 
According to I. J. Kaar, manager of 
engineering for the Electronics Divi 
sion of General F'ectric at Syracuse, 
N. Y., transistors and germanium 
rectifying devices are smaller, more 
efficient, cheaper to operate, longer 
lasting, and potentially less expensive 
than vacuum tubes. they 
threaten the almost 40-year reign of 
the vacuum tube over the electronic 
industry. 


LOW POWER CONSUMPTION 


The new junction transistors are 
even more efficient than the point 
contact type. They consume far less 
power than the point-contact device 
which itself operates on less power 
than a flashlight bulb—about a thou 
sandth of a watt. Their small size, 
too, is a great advantage. 

When a vacuum tube is used to 
amplify a millionth of a watt signal. 
it consumes a full watt. This, accord 
ing to Dr. Ralph Bown, vice president 
in charge of research at Bell Tele 
phone Laboratories, is “about like 
sending a 12-ar freight train, loco 
motive and all, to carry a pound of 
butter.” The new junction transistor 
unlike any previous amplifier, can 
operate on about a millionth of a watt, 
just enough to carry the signal with 
out: waste. 


OPERATE ON FLEA POWER 


Perhaps the best example of this 
amazingly small power consumption 
in the junction transistor is an audio 
oscillator that operates with an innut 
power of only 0.08 millionths of a 
watt, consisting of 50 millivolts at 1.5 
microamperes. This is really a “flea 
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power” device. Assuming a dog flea 
weighs one milligram and jumps to a 
height of 50 centimeters, L. 
Wallace, Jr., of Bell Labs calculates 
that the flea, in making one such 
jump every minute, uses about the 
same energy it takes to keep the oscil 


lator running 


PERICIENCY 


ransistors are highly efficient. | 
junction transistors, what clectrical 
enginecrs call Class A cfhciencies of 
48 or 49 of a possi le 50 P ent can 
be calized fiicienci t Class B 
ind C operation are onding! 
high, reaching as much S percent 
tact tran Cla \ 
th n ro oU perce | ) 
ind Class C ethcienc ‘ reent 

Gain mmplification per stage 1 
on a par with vacuum tulx Bell 


Labs has built a two-stage transisto 
unpliher, complete with resistors and 
condensers, that is potted in a cylinder 
of plastic as big as a 3-in. section from 
a fountain pen barrel. It can amplify 
a whisper to an ear-splitting roar. 
Transistors may last 10 years or 
longer. From tests, a useful life of 
70,000 hr. has been calculated for a 
pomt-contact transistor, and a life of 
90,000 hr. for the junction type. 


SHORTCOMINGS 


I'ransistors still seem to be noisier 
than vacuum tubes. However, the 
junction transistor is 1,000 times less 
noisy than the point-contact type 
Ihe noise problem becomes greater 
at higher frequencies 

Like a vacuum tube, a transistor 
has an upper frequency limit caused 
by the capacities between the ele 
ments. The principal frequency limi 
tation in a transistor, however, is duc 


to the slow transit tune of the clec 
trons and holes in the semiconductor 
Upper frequency limit for junction 
units is 3 to 5 megacvck whilk 
point-contact transistors have operated 
it up to 70 megac < Ih mmpare 


of 60,000 megacycle 


ith frequen 


for vacuum t 


Because thermal agitation affect: 
the amplifving ability a sembcon 
ductor and because at higher tempera 
ture transisto ft mor TOS 
germaniim transist current] 
limited to about 70 d mpared 
with about 500 ( for \ mum 
tube 

\t present, transist irc low-power 
devices. Except for laboratory units 
thev are generally limited to handling 
powcr outputs up to 2 watt But 


ther ippears 
bar to handling power Ils equal to 
that of anv receiver power tub As 
a result 


to be no fundamental 


radio receivers with norma! 
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sensitivity and power output can now 
be built completely without vacuum 
tubes 


OTHER GERMANIUM DEVICES 


Iransistors aren't the only elec 
tronic devices using germanium Crys 
tals. Miniature two-element rectifying 
units, called germanium diodes, ar 
now being produced at the rate ot 
7 or 8 milhon units per year. Bell 
Telephone Laboratories has come up 
with a new clectric eye—smaller, stur 
dier and possibly cheaper than present 
photoelectric cells. It’s called th pho 
Svilvamia Electric Products 
Inc. makes a similar device, the photo 
iode. Both the phototransistor and 
ie ph ttodiode are activated by light 


totransistotr 


RECTIFIERS 


Germanium rectifiers tor industrial 
use can operate at current densitics 
up to 1,000 times greater than present 
sclenium and copper oxide rectifiers 
General Electric Co. considers the 
germanium rectifier the best ever. Gl 
is now producing rectifiers with single 
phase half-wave ratings of 12 v. at 
0.4 amp., 21 v. at 0.4 amp., 27 v. at 
0.4 amp., and 6 v. at 6 amp. Phys 
ically, these new rectifiers occupy 
about 10 cu. in. per kw. of output 
capacity, compared with about 350 cu 
in. per kw. for selenium rectifiers 
Operation tests of the new rectifiers 
it the rated voltage over a 5,000-hr 
period indicate no change in forward 
resistance and reverse leakage. 

While these rectifiers are of limited 
size, it’s known that work is being 
done on rectifiers for much heavier 
currents—up to 300 amp. Germanium 
rectifiers are still in diapers. 


PURE GERMANIUM ESSENTIAL 


Makers of electronic 
their germanium from 


devices gct 
Eagle-Picher 


Co., the principal producer. Most 
buy germanium dioxide and reduce 
it themselves. The dioxide is packed 


into graphite boats and reduced in an 
lectric furnace in a current of hydro 


gen at about 650 deg. ¢ ifter whicl 
it’s melted im an inert atmosphere in 
the same furnace at 1.000 deg. C. On 

whng, the germanium ingots take 


of the graphite boats 


Next, the germanium is purified by 


the shape 


fractional crystallization. The me 

s melted in a graphite boat in a ho 

rontal tube furnace at close to 1.0 

leg. C. This is done cither in an inert 
itmosphere or under vacuum. When 
the induction heating coil outside the 
tube furnace is backed off. the ger 
manium cools slowly from one end to 
the other at a rate of 1 to 8 in. per 
hr. This segregates impurities in the 
metal since those with a greater solu 


bility in the solid phase solidify out 
first, while those more soluble in the 
liquid phase remain in the liquid and 
collect at the opposite end of the 
ingot. 

If the germanium metal isn't pure 
enough, the ends can be broken off, 
several center sections melted up to- 
gether and recrystallized. ‘These 1 
crystallizations are repeated until the 
required purity is 
process, according to J. P. Jordan of 
Gencral Electric's electronics labora 
tory at Syracuse, N. Y., is about 90 
percent efficient, it being necessary to 
discard about 10 percent of the ger 
manium containing the concentrated 
impurities 


PULLING SINGLE CRYSTAL METAL 


Germanium purified by fractional 
crystallization is multi-crystalline. It 
can be used im point-contact tran 
sistors, but it took a new metallurgical! 
technique to produce the single crystal 
germanium needed in junction tran- 
sistors. 

Germanium is melted in a carbon 
crucible by resistance heating and held 
at about 960 deg. C., a few degrees 
above the melting point. Single crys- 
tal germanium can be drawn from the 
melt by immersing the end of a single 
crystal seed and slowly withdrawing 
it. The temperature of the melt and 
the rate of withdrawal determine the 
diameter of the single crvstal ger 
manium so produced. This process 
can be carried out under vacuum or 
in an inert atmosphere of helium or 
argon. 


ADDING IMPURIILES 


Doping of the melt with tin and 
other impurities while pulling single 
crystal germanium makes possible care 
fully controlled addition of impurity 
clements that change the conductivity 
of germanium. Thus junctions be 
tween electrically positive and ele 
trically negative zones can be created 
in the same piece of germanium. The 
germanium absorbs arsenic, an im- 
purity clement, from the tin 

Other methods for getting impu 
tics into the germanium are 
round 700.000 ps 


pre SSUTC 
vhich creates 
1 p-zone in mgermanum, heating to 
over 500 deg. C. and quenching 
hich transforms n-germanium into 


p-tvpe; and diffusion of an impurity 
metal of the opposite tvne into th 
lattice by heat and alloving action 
lhe first two are more important in 


oint-contact devices. General Flectric 
has developed a new diffusion-tvp 
junction transistor, which is now be 

ing readied for mass production 
Today, transistors cost $15 to $20. 
Continued on p. 370) 
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Benzene From Petroleum—At What Price? 


ROGER WILLIAMS, JR. 


Most chemical companies rightly 
consider the petroleum industry a vast 
storehouse of raw siaterials for produc- 
ing organic chemicals. In considering 
raw materials from petroleum, how- 
chemical companies should 
recognize some of the economic fac- 
tors which tend to make chemicals 
from petroleum, or some of them, 
relatively high priced. ‘Take benzene 
for example 

In a recent article (Production of 
Aromatics from Natural Gas Liquids, 
Oil & Gas Journal, Aug. 9, 1951, p. 
54+), C. R. Williams and R. E. South- 
crland have presented an analysis 
if the cost of producing benzene from 
a debutanized natural gasoline by the 
platforming process. Unfortunately 
for the average chemical engineer, the 
analysis is carri¢d out in normal meth- 
ods used by petroleum economists 
and the result is presented in terms 
which are unfamiliar to chemical com- 
pany engineers and economists—the 
srofit result is given in payout-time 
sefore taxes and depreciation and 
with no allowance for working capital, 
but after an allowance for “interest on 
average balance.” 

make Williams 
land’s analysis more readily under- 
standable to chemical engineers in 
the chemical industry, we have con- 
verted their figures to the accounting 
methods normally used by one of the 
large chemical companies, only con- 
densing some of the individual items 
to avoid revealing the individual esti- 
mating factors used. Williams and 
Southerland’s analysis and the revised 
figures are shown in the Tables 1 and 


ever, 


and Souther- 


The revised figures point out some 
interesting facts. 

First of all, the accounting methods 
used by the petroleum companies have 
a tremendous effect on the price of 
the finished product. In the benzene 
case considered here, over $8,000,000 
worth of petroleum products must be 
handled through the unit, and vet the 
fuel charge against benzene is only 
$224,000. Therefore, only a small 
change or error in figuring the value 
of the feed and the main, gasoline 
product from the Platformer can have 
4 tremendous effect on the charge 
against benzene. If the value of the 


Rocer WittiaMs, JR., is president 
of the Roger Williams, Inc., chemical 
engineering economists, New York. 
May 1952 
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feed is figured only 1 percent low, and 
the product gasoline 1 percent high, 
the figure of $224,000 jumps to $1,- 
845,000—a 720 percent increase! 


The net result is that the petroleum 
companies must carefully evaluate the 
value of their intermediate products. 

(Continued on p. 378) 


PROFITABILITY of Benzene Production by Platforming—Table I 


5.74) bbl. per stream day of debutanized tight natura’ gasoline, 1,000 bbl 
per stream day of Platiormer feed 


Credits 


5,260 bbl. per stream day, 10-lb. R.V.p. blending stock at 11.0 ¢. per gal.* (2.4 


per gal. TEI 


300 bbl. per stream day benzene at 45 c. per gal 


Fuel-gas make 


inleadec 
Direct operating costs for Platforming 
Supervision—est. at 25 percent of labor 
Operating labor 21 
Catalyst—-12.5 ¢. per bbl. reactor feed 
Maintenance—estimated 
Royalty—1 ,000 bbl 
benzene 
Taxes and insurance 
Solvent for extraction—estimated 
Utilities 
Fuel- 
Water—770 gpm. at 1 c. per 1,000 gal 
Steam 
Power 


130 kw. at 1 ¢. per kwh 


TEL costs at 0.25 c. per ce 


Net profit before depreciation 


Platformer 


Extraction 000 


Payout time on $1,010,000 


for National Petroleum News for 1951 


per stream day at 7 c. per bbl 


5,200 


5.000 


3 x 10° Btu. per hour at ll ¢ per MM Btu 
debits 
5,700 bbl. per stream day debutanized light natural gasoline at 10 30 ¢. per gal.t 


en per shift at $2 per hr 


+ per gal 


estimated at 2 5 percent 
Interest on average balance at 4 0 percent 


5 x 10° Btu. per hr. at 11 «. per MM Btu 


-2,400 Ib. per hr. at 25 ¢. per 1,000 Ib 


4x0. 0025 


$26, 
83, 


0.9 years 


* Average of lows for 86 research octane gasoline for Gulf Coast- cargoes, domestic and export, all ports 


t Average of lows for 82 research octane gasoline after deducting cost of TEL (2.8 cc. per gallon 


COSTS Calculated on a Chemical Industry Basis—Table I 


Production 


Ingredients 
Debutanized light natural gasoline, gal 
Tetraethy! Lead, cc 
Catalyst 
Solvent 


Total ingredient cost 
Operating cost 


Operating labor, man-hr 
Maintenance 


ciation 7 


& insura: 
Overhead 
Royalty 


Total cust 
Total gross bulk cost 


Byproduct credits 
Blending stock, gal 
uel gas, MM-Btu 


Total byproduct credit 
Total net bulk cost 


Other expenses 
Selling expense 
Administration & Mgt 


Total cost of sales 


Quantity 
79,700 
117,000 000 


Estimated 
Estimated 6,000 


Estimated 


1,040 ,000 
"> investment 


Estimated 
Estimated 


73.600 


Estimated 
Estimated 


4,200,000 gallons per year) 


Dollars 
Per Gallon 


Dollars 
Per Year 


Unit 
Price 


0. 1030 


0 0025 


8,215,000 
443 
2,000 


,000 


35,000 2.0000 
000 
370,000 0. 0100 
19,000 0 2500 5.000 
0.0100 
0.1100 
,000 
000 
5,000 


164,000 


2,000 


000 


0.1100 
0.1100 


000 


218,000 ,000 


000 
,000 


993 


‘ 
q 
- Oper. Day 
$24,301.20 
5,670.00 
72.00 One 
$24,658.20 
$24.00 
96 00 
125.00 
j 90 00 
196 00 
73.00 
70.00 
18.00 
54.12 
14.40 
1,325.52 
a 53 
— 
% 
| 
| 
2 
8.706 207 
Ww M i 
ater gal 
BGs Steam, m-lb 
Fuel gas, MM-Btu 
De 
if 
fa 
74 0.23 
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Self Acting System Simplifies 
Decanting Problems 


Stantey Yoxeit, Chemical Engineer, Industrial Process 
Engineers, Newark, N. ] 


* March Contest Prize Winner 


A common problem in chemical processing is the con 
tinuous decanting of two-phase distillates. Ordinarily, 
settling tanks, which require periodic attention are used. 
Above is a schematic diagram of a self acting decanter 
It operates by difference of density of the phases. Ad 
vantages are cheapness, simplicity of design and construc 
tion, and safety and simplicity of operation 

The decanter consists of a tank with internal bottom 
entering, funnel shaped inlet. Internal and external pip 
ing are arranged as shown. Overflow lines are sized so 
that no throttling of effluents can take place. A simple 
relationship governing the operation and design of the 
decanter can be derived as follows: 


dy density of more dense phase 

dy density of less dense phase 

R dy 

\H = Height of overflow of less dense phase above seal leg 
H Height of phase interface 


Hi, Height of seal leg 
By inspection the relationship may be written 
AH H, H R 1 
Knowing the densities of the phases and bearing in mind 
their possible variation with temperature, the correct pro 
xortions can be selected. Funnel outlet to inlct diameter 


itio is chosen to minimize entrance effects of mixed dis 


tillate stream. The location of the funnel mouth depends 
upon the ease of separation of the phases. Where separa- 
tion is rapid it is best located at a 4H,. Inter 
face height is set to give a safe seal of less valuable material 
if surges from the condenser upset the balance of the 
decanter. By the installation of a few accessories the sys 
tem can be made foolproof, suitable for vacuum operation 
and arranged to pipe either or both phases to storage or 
recovery. 


Distillation Tower Becomes Vacuum 
Dryer For Viscous Liquids 


Antuony P. Massa, Chemical Process Engineer, H. K 
Ferguson Co., New York, N. Y. 


Old 8in. or 12-in. diam 
cter steel distillation towers 
can be used as vacuum dry 
ing towers by removing the , 
bubble cap plates and insert- Wet feed 
ing a rod containing conical 
fins. These fins are welded in Spinning 
such a manner as to form 
a long path of fall for any 
liquid entering the top of the 
column. Alternate fins are 
welded to the rod by means 
of “‘dog-ears” so that the flow 
of liquid alternates from the ] conoensom 
sides of the column to the 
central rod and then back to 
the sides of the column. 

If this column is then pro- 
vided with a steam jacket, the 
assembly can be used for dry 
ing plasticizers and other Ory product 
heavy, non-volatile liquids by a 
operating the tower under 
vacuum. The wet liquid is 
allowed to enter the column 
at the top and is distributed around the inside shell of 
the column by means of a swiftly spinning disk. The tower 
can now be classified as a falling-film type of vacuum dryer 

he value of such a dryer lies in the principle of length- 
ening of the drying path by means of the cascade arrange 
ment of the fin-plates resulting in 50 percent or more 
greater drying surface per given height of tower. The heat 


transfer from the steam jackct is good because of the good 


—To 
vocuum 


% April Contest Prize Winner 


“How to Apply Compound for publication ia 


month to the author of the best short a McGraw-Hill employee, may submit as 
irticle received that month and accepted many entries for this contest as he wishes 
the Plant Notebook 


Acceptable material must be previously 


Interest Relations in Fach month's winner will be announced unpublished and should be short, prefer 
Engineering Cost Studies. the following month and published the ably not over 500 words, but illustrated if 
P second following month possible Articles which are acceptable 
\ prize of $50 in cash will be awarded to but are not winners will be published at 
H. BF. Schwever, professor of chemical en- $100 ANNUAL PRIZE—At the end of — regular space rates ($10 minimum 
gineering, University of Florida, Gains- ach year the monthly winners wil] be 


ville, Fla. Dr. Schweyer's article will ap 


pear in the June issue. 


$50 PRIZE FOR A GOOD IDEA—Until 


rejudged to determine the vear's best 
Plant Notebock article, which will then 
be awarded an additional $100 prize 


Articles may deal with plant or produc 
tion “kinks,” or novel means of present 
ing useful data, which will interest chem 
cal engineers. Address Plant Notebook 


further notice the Editors of Chemical HOW TO ENTER CONTEST-—Anv Editor, Chemical Engineering, 330 West 


Engineering, will award $50 cash each 
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reader of Chemical Engineering, other than 


42nd St., New Yerk 36, N. Y 
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thermal conductivity of the fin-plates, the system acting as 
a modified fin-tube heat exchanger. 

This dryer is useful where limited space is available and 
the materials to be dried are highly viscous. A dryer of this 
type takes up less floor space than a conventional spray- 
dryer handling the same through-put. The initial cost of a 
falling-flm tower dryer is much less than that of a steam- 
jacketed intensive mixer or rotary dryer operating under 
vacuum. 

An additional advantage of a vacuum drying tower is that 
the operation is continuous and little, if any, work is re- 
quired in loading and unloading operations 

If the oils or materials to be dried are affected by tem- 
peratures above 100 deg. C., then hot water may be used 
as the heating medium during the drying operation 
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Chemical Dosage Nomograph Speeds 
Treating Computations 


4. I. Barry, F. S. Gibbs, Inc., Newton Lower Falls, Mass. 


This nomograph was made to permit a rapid calcula- 
tion of chemical feed requirements for treating a known 
volume of water with a given dosage of a chemical. It 
should be applicable in municipal water treatment and 
industrial waste treatment plants; as well as allied indus- 
tries. 

Except for the concentration axis, two scales have becn 
used on each axis. With double scales the more con- 
venient scale for the particular application may be selected. 
The double scales also serve as handy conversion table for 
several factors. 

The use of the nomograph is simple, as is shown by the 
example. At a dosage of 14 grains per gal. and a flow 
rate of 100 gpm., a Tine through these two points in the 
nomograph will intersect the feed rate axis at a value of 
12 Ib. per hr.; the chemical feed rate using a dry feeder. 
For adding a solution of the chemical, select the most 
suitable solution concentration and rate by means of a 
straight line extended from the feed rate axis to the solu- 
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tion rate axis. For example: to feed 12 lb. per hr. of 
of a chemical with a solution made up with 0.8 lb. of 
chemical per gallon of solution, the solution rate will be 
15 gal. per hr. 


Vacuum Controller 


G. L. Fornrincer, Chemical Engineer, A. E. Staley Mtg 
Co., Decatur, II. 


On several occasions I have 
used an improvised vacuum 
controller. The design is not 
original but is intriguingly 
simple. The controller con- 
sists of a gate type check valve 
mounted between the source 
of vacuum and the evacuated 
equipment in such a way as to 
permit atmosphere air to flow 
into the vacuum system. A 
weight attached to the valve 
gate tends to hold it closed. 
This arrangement will limit 
the absolute pressure in the 
system to a value P in the 
equation: P = atmospheric 
pressure—(W’/A). 

Here W = the weight at- 
tached to the gate and A = 
the cross sectional area of the valve seat opening. 

The exact arrangement is illustrated by the accompanying 
sketch. This type of controller can be easily fabricated by 
either brazing a hook to the valve gate or by drilling and 
tapping the gate to receive a bolt. The desired weight can, 
in turn, be fastened to the hook or bolt. It is usually easier 
to determine the weight needed by trial and error rather 
than to calculate it from the equation. The improvised con 
troller has proved to be very reliable. 


A Souree of Direct Current For 
Electrolytic Experiments 


ALLEN J. Frerscur, Chemical Engineer, Sinclair and Val- 
entine Co., Ridgway, Pa. 


A short time ago we needed a source of direct current 
for electrolytic experiments in our laboratory We used 
the following items and connected them as shown in the 
accompanying diagram: (1) automobile generator, (2) 
automobile voltage regulator, (3) 4 hp. motor, (4) am 
meter, (5) voltmeter. 

Although this method is somewhat limited as to the 
voltage and amperage that is obtainable, it was sufficient 
for our particular experiments. 

By adjusting the regulator, we could obtain a range 
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of voltage from 4 to 9 v. Our limit of amperage was 25 
amp., which was the upper limit of the regulator. The 
amperage was not essential as we were interested mainly 
in current density and we obtained the optimum working 
conditions by selecting the correct sizes of the anode and 
the cathode 

Ihe items used to produce the direct current were not 
expensive ind were easy to obtain 
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Nomograph for Viscosity of Aqueous 
Lactic Acid Solutions 


D. S. Davis, Professor of Chemical Engineering, Virginia 
Polytechnic Institute, Blacksburg, Va. 


Recent data on the viscosity of aqueous solutions otf 
lactic acid were presented by Troupe, Aspy and Schrodt in 
tabular form (Ind. Eng. Chem., 43, 1142, 1951). Loga 
rithm of viscosity _ was plotted against the logarithm of 
the absolute temperature T for concentrations of 9.16, 
24.35, 45.48, 64.59, 75.33, and 85.32 percent of lactic 
acid, and as equations of the form of 

log 9» = a — blog T 
where a and b depend on the concentration of lactic acid 
Since the data are of evident value in the design of lactic 
acid plants, further correlation was effected by relating a 
ind b to the concentration C in accordance with the equa 
fon 

log A 

and 

log m ac 
so that the final equation becomes 

ind is the basis for the accompanying line coordinate chart. 

Ihe use of the chart, which also covers methyl lactate, is 
illustrated as follows: What is the viscosity of a 66 percent 
iqueous solution of lactic acid at 37 deg. C? Connect 37 
on the t scale with 66 on the C scale and produce the line 
to the , scale where the desired value is read as 5.0 centi- 
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poises. To what temperature must methyl lactate be 
heated so that its viscosity is 2 centipoises? Connect 2 on 
the 7, scale with the point labeled “methyl lactate” and pro 
duce the line to the t scale where the temperature is found 
to be 40 deg. C. 


Improved Tank Sampling Device 


Ek. M. Mitner, Chemical Engineer, Dixie Pine Products 
Co., Hattiesburg, Miss 


An improvement can be made on 


Lower 
the weighted beaker type tank sam — 
ple descrived in ASTM Method Cork puller 
D-270 by removing the wire handle ae 
and replacing it with a piece of brass 
screen-door spring. The lowering cord soning f 
or wire is then attached as shown in : 
the drawing, so that there is no ten- ‘ q 


sion on the cork stopper while the 
beaker is being lowered to the sam 
pling depth. When this depth is ee 
reached the cord is given the usual 
quick jerk, and the weight of the 
beaker or bottle stretches the spmng 
enough to pull out the stopper and 
let the sample enter. Rigging the 
sampler in this manner will prevent 
its opening prematurely. 


Floor to Floor Conveyor 
Ina A. Burcuer, Engineer, Cincinnati, Ohio 


It is sometimes desirable to lower materials from one 
floor to another. A spiral conveyor is normally used for the 
job, but may not be available. 

If the material is in boxes or bags of uniform size, lower 
ing can be accomplished with straight chutes if they are 
built as indicated in the accompanying sketch. When a 
chute is steep enough for a package to slide, it will accel 
erate. And if it bumps another package it may split one or 
both the containers 

By making the individual chutes short, impact can be 
kept low. The trick is to make the turning section of the 
chute as small as possible, yet sufficiently large to pass the 
package and turn it over at each change in direction. 
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Graphic panel for fluid cat cracking and gas recovery in a refinery (Photo from Minneapolis-Honeywell Regulator Co.). 


PROCESS 
INSTRUMENTATION 


As the instrumentation of chemical engineering processes comes close to its 
maturity as a science rather than an art, Chemical Engineering brings its 
readers the third in its 23-year series of process instrumentation reports. 


CHEMICAL ENGINEERING REPORT—MAY 


NCE again this magazine brings 
O its chemical engineering readers 
a comprehensive report on the instru 
mentation of chemical cngineering 
processes. It is with a special feeling 
of close association with this develop 
ing science that we do so. This is 
true because our editorial efforts have 
been with it almost from the start—at 
least, from the start of its formal 
literature. It is true, too, because 
industrial instrumentation as such is 
virtually synonymous with process in- 
strumentation. Much of the instru- 
ment industry's development has come 
about in close association with the 
process industries, or at the actual in- 
stigation of process men. More than a 
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few of today’s instruments were the 
development of process men, later 
turned over to instrument makers for 
manufacture. 

The present seems a particularly ap- 
propriate time for this report. A dozen 
vears of electronic instrumentation has 
now firmly established this method. 
Pneumatic instrumentation has now 
completed another spurt of progress 
to keep pace with the demands for 
ever more exacting control. Only now 
is a new kind of automatic instrumen- 
tation definitely arriving—instrumen 
tation for end-point analvsis, which 
permits connecting quality criteria of 
the product back into the control loop. 
Finally, now more than ever before, 


1952 


there is recognition that instruments 
are actually a part of the process. New 
techniques, such as the frequency re- 
sponse method, are on the verge of 
putting this recognition into practice. 
To our authors, and to many others 
both in and outside the instrument 
industry, we are deeply indebted for 
assistance both in planning and in 
executing this report. We wish too 
to acknowledge the excellent coopera- 
tion of many more in the industry who 
supplied much of the information used 
as the basis of the 16-page folded chart 
of instrument elements which you will 
find inside the front cover of this issue. 
Tueopore R. Ontve 

Ceci. H. 
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New Tools for the Process Engineer 


Many recent developments, known and appreciated only by instrumentation 


Phe greatest trend evidenced in in 
lustrial instrumentation during the 
vast decade is a slow but steady trans 


wination of thus important held of 
ndca from an art to an engineer 
ing science. Although instruments and 
ontrols, viewed as individual prod 
ucts, have always represented the re 
sults of much engineering and scien 
tif skill—often the acme in 
ensitivity and precision—the applica 
tion of thes tools to the process 
ndustries has largely been an art, or, 


perhaps better termed, an empirical 
technology 

To change from empiricism to 
mathematical science is not easy, nor 
does the process occur overnight. 
Progr made in this direction by 
indu il instrumentation since 
World War II has been very encour 
wing. even though many of the 
fundamental changes in the thinking 
ind approaches to process measurc 


ments and control may at the present 
ippear haphazard and confusing 


In this article, part of the growing 
pattern is presented. An attempt ha 
been made to present the highlights 
in the major areas of instrumentation 
Because of the marked transition now 
underway, it i ife to predict that 
miustnal instrumentation, when it i 

rain reviewed in Chemical Engineer 
ing me five or ten vears hence, will 
how radical departures from present 
) th 
ADVANCES IN THE PROFESSION 

The instrument engineer has grown 


} 


much in stature during the past dec 


Doveras M. Constpive is manager 
of market extension for the Industrial 
Division of Minneapolis-Honeywell 
Regulator Co., Philadelphia. In addi 
tion to numerous other publications 
including several for this magazine 
he is author of the book, “Industrial 
Weighing,” and is editor of the en 
cvclopedic “Instrumentation and Con 
trol Handbook,” which will be pub 
lished in 1953 

\ 1937 chemical engineering grad 
uate of Case Institute of Technology, 
\lr. Considine joined Honeywell 
Brown Instruments) in 1941, after 
varied experience with two large proc 
ess engineering and consulting firms 


specialists, can be powerful tools in the development and design of processes. 


D. M. CONSIDINE 


ude. ‘The matter of specifying, install- 
ing and maintaining instruments and 
controls is now recognized by manage- 
ment as an important function in 
practically all large processing plants— 
and in many small enterprises too. 
Annual expenditures for instruments 
by many large companies run into 
millions of dollars. In the process in 
dustries, control equipment will run 
from 2 to 15 percent of the total plant 
cost. To protect investments of this 
magnitude, staffs of skilled men are 
required 

An organization dedicated to in- 
strumentation, the Instrument Society 
of America, was formed on a national 
basis in 1945, This group has done 
much to foster the exchange of tech 
nical information and to raise th 
standards of recognition for all whose 
daily work is concerned with instru- 
mentation 

The A.S.M.E., through its Indus- 
trial Instruments and Regulators Di- 
vision, contributed a much needed 
sarv of automatic control terms in 
This glossary has done much 


harpen the comprehension of a 


ither complex subject. Much addi- 
tional work remains to be done, 
especially in the fields of measure 
ments and servomechanisms 


Other professional societics have 
hown an increasing interest in in- 
strumentation The AAAS. 
ontributed much with its annual con 
ferences on the subject. The Scien 
tific Apparatus Makers Association has 
done much to establish and encourag« 
materials and dimensional standards 
in instrument components 

One of the great needs facing in 
lustrv and the instrument pfofession 
is that of training engineers in suff 
ient numbers. Several engineering 
chools have established courses in the 
subject during the last few vears, as 
exemplified by outstanding curricula 
offered by Case Institute of Tech 
nology and Purdue University. Texas 
\. and M. has conducted excellent 
innual symposia on instrumentation 
for the process industrics since 1946 
The time has long passed when the 
subject can be covered in one or two 
lectures crowded into a chemical or 
mechanical undergraduate engineering 
course 


NEW APPROACHES TO AUTOMATIC 
CONTRO! 

Fundamental problems of auto- 
matic process control have remained 
the same since controllers were first 
applied to industrial processes. Long 
before World War II, users and manu- 
facturers of instruments alike talked 
of the “closed loop” of the process 
ind controller and the design re- 
quirements of each which affected the 
quality of control. But methods of 
inalyzing control problems were still 
too cumbersome and impractical to 
upply readily usable data which could 
lead the wav toward the ideal goal, 
namely: to design instruments and 
apply them in systems in the best 
possible wav, as well as to de sign proc 
esses in such a manner as to take full 
idvantage of automatic control 

Early in World War II, top-flight 
mathematicians and engineers con 
ducted much secret work in the field 
of servomechanisms. Such a system 
might be used, for example. to posi 
tion an anti-aircraft gun through a 
omputer which received data from 


radar tracking svstem. The control 
em in this stem involved ex 
tremely accurate positioning of the 
mun in the face of h factors as the 
large inertia of the gun and the high 
peed of the aircraft. Some method 
f analvsis was required so that ac- 
irate performance standards for the 
svstem mponcnts mild be estab 
lished 
In tackling the rvomechanism 
problem. workers appropriated tech 


niques from ition engincers 
who had studied similar problems 
in electrical networks and feedback 
implifiers Thus were developed 
servomechanism techniques” for the 
solution of component design prob 
lems and analvsis of over-all svstem 
performance 
Also during the war, work on the 
itomic bomb brought together a 
wealth of scientific knowledge from a 
wide variety of fields. Because of the 
extremely hazardous nature of the 
process, the tremendous volumes of 
materials processed, and other critical 
factors, robotization of the processes 
was mandatory. Groups of process 
control engineers, manufacturers of in- 
dustrial instruments, and servomechan- 
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ism enginecrs joined together to tackle 
these control problems; from this 
union was born the important concept 
of applying servomechanism _ tech- 
niques to process control problems. 

Out of the increased use of con- 
trollers during the war emerged ad- 
vances in both theory and application. 
Because instrument designs were 
frozen, more attention was focused 
on proper methods of applying the 
controls to the process. 
most important trend started during 
the war was the development of the 
centralized contro! board, in contrast 
to previously spotty and scattered in- 
strumentation. With its advantages 
in process supervision, however, came 
certain disadvantages in operation 
which led to radical postwar changes 
in controller designs. 


CONSOLIDATION OF NEW THEORIES 


At the end of World War II, many 
of the scientists and engineers en- 
gaged in control problems for the 
military returned to private business 
and the universities. It was natural 
that many were inclined to “spread 
the gospel” by the publication of text- 
books. Others felt equally strongly 
the need for advanced courses on 
control theory in the universities 
Control engineers in industry—both 
users and instrument manufac turers— 
gained a glimpse of the promise these 
new control theories offered. In addi 
tion, many young engineers schooled 
in these new techniques found places 
in industrv. 

Electric and electronic analogs be 
gan to be more widely used for the 
study of control problems. They per- 
mitted engineers to simulate process 
characteristics in the laboratory and 
learn more about *he relationships be- 
tween such characteristics and con 
troller design. Each variable factor in 
the control loop could be altered by 
a known, measurable amount so that 
its relative effect on the quality of 
control could be carefully studied. 

During this period instrument de- 
sign work was intensified. Projects 
curtailed during the war and experi- 
ence from the wide application of con- 
trols during the war created a large 
backlog in instrument research and 
development laboratories. Moreover, 
designers had an ideal opportunity to 
start from scratch and develop com- 
pletely new unitized control systems, 
with each component designed to 
complement the other components. 


SERVOMECHANISM TECHNIQUES 
ADOPTED 

When control engineers saw the 
exact analogy between industrial proc- 
ess control systems and servomechan- 
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NEW TOOLS FOR THE PROCESS ENGINEER 


By Douglas M. Considine 


Analyzes present trends and projects them into the future; reviews 
recent developments in measuring elements and instruments. 


GUIDE TO PROCESS INSTRUMENT ELEMENTS 
16-page folded chart inside front cover 
Tabulates, illustrates principles, range, accuracy and uses of measur- 
ing systems and other instrument elements. 


NEW TOOLS FOR THE INSTRUMENT ENGINEER. ec | 
rk 


By R. E. Clarridge and W. J. Be 


How signature curves and frequency response analysis help applica- 


tion of instruments to processes. 


PROCESS CONTROL BY END-POINT ANALYSIS 


By W. A. Patterson and J. M. Devi 


Describes the principles and applications of instruments which 


measure, either specifically or 
process streams. 


inferentially, the composition of 


by ITS OWN WAY 
H. t 


Jr. and W. A. Crawford 


"Gael in aan ‘justified on the basis of reduced costs 


and many less tangible benefits. 


A CRITICAL LOOK AT GRAPHIC PANELS. . 


By Wesley T. Dorsheimer 


Advantages and disadvantages, definition and classification, review 
and forecast of an important instrumentation development. 


INSTRUMENTS: EQUIPMENT, NOT ACCESSORIES 


By Edmund D. Haigler 


Shows how instruments can and must be considered as an integral 


part of process equipment. 


PUSH-BUTTON PLANTS: WHEN AND HOW?. 


By George A. Holl, Jr. 


Defines the fully automatic plant in terms of instruments and 
techniques now available and estimates its impoct. 


isms, they began to evaluate servo 
mechanism techniques and found that 
these techniques offered the following 
primary benefits: 

1. They permit study of a going 
process for the purpose of determining 
the best attainable operation and the 
necessary characteristics of a control 
system to provide this operation. 

2. For more complex processes, 
they offer the only practicable means 
of making such studies. 

3. With data to be accumulated in 
the future on going processes, they 
promise a means of designing proc- 
esses to make optimum use of auto- 
matic controls with a consequent 
decrease of plant investment and 
operating costs. 

4. They permit the designer of 
processes or instruments to express 
performance of components of a con- 
trol system in numbers which can be 
added together to give a criterion of 
over-all system performance. 

5. They make potentially available, 
to a high degree, all the advantages of 
automatic process control—increased 
production rates, higher quality prod- 
uct, fewer rejects, safer operation, sav- 
ings in consumption of fuel and raw 
materials, etc. 


GRAPHIC PANELS MUSHROOM FORTH 


Mention was made previously of 
the limitations of large centralized 
control boards. One limitation was 


the difficulty operators had in gaining 


an over-all picture of process opera- 
tions from the rows of similarly ap- 


pearing instruments along a_ large 
panelboard. ‘Training of new oper- 
ators on such boards was a serious 
problem. Furthermore, the size of 
panelboards and the building neces- 
sary to house them become prohibi- 
tively large. 

To overcome size limitations and 
improve process supervision, instru- 
ment engineers developed the idea of 
using a flow diagram of the process 
on the panelboard with smaller in- 
struments mounted directly on the 
flow lines at points where measure- 
ment and control are actually being 
effected in the process. Size of the 
board was reduced appreciably and 
operator training time was cut down 
considerably. 

Today, although the graphic panel 
idea is neither universally accepted 
nor always logically employed, it is 
definitely established in many plants. 
Oil refineries are the largest users, but 
paper mills, steel plants, and others 
are enjoying the advantages of graphic 
panels in their operations. (For a 
more complete treatment of this sub- 
ject, see p. 193.) 


NEW CONTROLLER COMPONENTS 


Another disadvantage of central 
control panels was the introduction of 
an appreciable transmission lag be- 
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CONSOLE PANEL, using miniature instruments, tells the operator as much about the 
process as the larger conventional panel board. 


tween the measuring or controlling 
lement at the process and the indi 
itor or recorder-controller on the 
panelboard. Such lags were due to the 
ilmost universal use of pneumatic 
transmission of measured variables and 
pneumatic control 

Vhe logical answer to this problem 
vas the location of the controller at 
the process, closely coupled to the 
measuring and controlling clements 
In order to maintain centralized con 
trol, however, an indication or record 
of the variable was desired on the 
board This led to the development 
if bhnd controllers 
vhich were entirely separate from ‘the 
indicating or recording instrument and 
onnected in the system only by pneu- 
matic tubing. Divorcing of the control 
function made possible a reduction in 
the size of the indicator or recorder 
to some 5 in. square 

With a locally mounted controller 
ind board-mounted indicator or re 

der, there were still the needs for 
idjustment of the set pornt ind pro 
sion for non-automatic operation 
from the control board The blind 
controllers operated on a pneumati 


pneumatic 


balance principle which easily pet 
mitted these functions. In this svs 
tem the measured — variabk is 
translated into a pneumatic pressure by 
i transmitter: the set point is ilso de 
termined by a pneumatic pressure 
The effects of these two ait pressures 
ire pneumatically balanced against ait 
pressure to the control valve. Thus, 
the transmitter and ir-pressure regu 
lator for the set point can easily be 
separate from the controller 

For proper ontrol, the new designs 
of blind controllers provide propor- 
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tional and proportional-plus-reset re 
sponses. One simplified design has a 
fixed proportional band and variable 
reset rate, and another design has a 
single adjustment for changing both 
the reset rate and proportional band. 
Still another design provides a com- 
bination of contro] actions: first, pro 
portional-plus-rate action; second, pro- 
portional-plus-reset action 

Not all the recent advances in con- 
troller designs have been confined to 
pneumatic types. All of the basic 
modes of control have been made 
available in new and improved de- 
signs of electric-operated controllers 
employing the latest developments in 
electronic circuits. For example, vane- 
type controllers have been produced 
which provide extremely close switch- 
ing action. Vane-oscillator circuits 
ire now utilized on millivoltmeters, 
potentiometers, thermometers, pres- 
sure gages—even on an integrating 
mechanism. One manufacturer has 
developed a complete line of com- 
ponents for electric control with a 
miniature recorder for graphic panels. 
Indications today are that clectrie con- 
trol mav gain back much of the 
ground lost to pneumatic control in 
the process industries 


FINAL CONTROL ELEMENTS 


For pneumatic control systems in 
the process industries, the workhorse 
if final control clements has long 
been the diaphragm motor valve. Fri 
tion on the valve stem and thrust of 
the controlled fluid on the inner 
valve are largely overcome in many 
applications by the use of a valve 
positioner. For heavier loads, how- 
ever, the springless diaphragm motor 


was put on the market several years 
ago. In this unit, the spring which 
Opposes controlled air pressure trom 
the control instrument 1s replaced by 
a constant air pressure, m conjunction 
with a valve positioner, this design 

makes available a useful positioning 
force ten times that obtainable from 

a comparable size spring opposed 

diaphragm motor with a valve posi 

thoner. 

lor longer stroke of valve stem ot 
linkage to another type of final con 
trol clement, such as a butterfly valve, 
piston motors have been developed 
I heir operation and power are similar 
to the springless diaphragm motor 

lor higher loads, up to 10,000 lb., 
one manufacturer has developed a 
unique design of pneumatic operated 
power unit employing a rotary alr 
ynotor. In this design, a reversible air 
motor operates a worm gear umt to 
drive the valve stem up or down. A 
valve positioner in the unit supplies 
100-psi. compressed air to drive the 
motor in the proper direction called 
for by the pneumatic controller. Hy 
draulic actuators are also marketed 
for such heavy-duty service. 

In the allied field of controlled 
volume pumps, a new design was rc 
cently put on the market for the 
metered transfer of liquids in the very 
low flow range of | to 3,000 ml. per 
hr., against pressures as high as 1,000 
psi. Its field of application is visual 
ized primarily as the industrial lab- 
oratory or pilot plant, where such small 
flows are emploved, but it has com 
mercial applications, such as on auto 
matic pH control. Delivered flow 
rates can be varied in response to the 
dictates of an automatic controller, 
either electrically or pneumatically 


PRODUCT QUALITY CONTROI 


With the emergence from the 
laboratory of practical means for meas- 
uring product quality variables—such 
is viscositv, refractive index, density, 
and chemical composition—has come 
the increased use of such measure- 
ments for automatic control of prod- 
uct quality. Process engineers have 
long realized that control of such 
variables as temperature, pressure, and 
flow leaves much to be desired in con- 
trolling product quality. Periodic 
checks of quality in the laboratory in- 
troduce lags in the order of minutes 
or hours, whereas the ideal would be 
1 continuous measurement of the 
product quality and immediate correc- 
tive action in the process to maintain 
this qualitv within the desired limits. 

Other sections of this report de- 
scribe a number of the newer instru- 
ments and detecting elements for the 
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measurement of variables related di 
rectly to product quality. Indicators 
and recorders for such variables can 
easily incorporate means for control 
action. The problem, still largely un 
solved, is a practical means for auto- 
matically adjusting the set points of 
conventional controllers to maintain 
the desired product quality. 

Ihe answer to this coordination of 
control functions appeared over the 
horizon several years ago. It involves 
the use ef computers, similar to those 
developed for the selution of complex 
mathematical problems, but not neces- 
sarily as complicated. Here again, as 
with servomechanism techniques, it 
seems that methods developed in 
other scientific fields can be adapted 
to the process control field, provided 
the nght combination of manpower 
and knowledge is applied 

An example of how product quality 
control can be brought into the con 


Recent Progress 


Underlying all industrial instrumen 
tation are the process variables. The 
list of important variables—tempera- 
ture, pressure, flow, level, etc.—has 
not changed over the vears. However, 
much greater emphasis is being placed 
on the measurement of some of the 
less common variables, such as the 
intensity and concentration of nuclear 
radiation. 

With the development of guided 
missiles and jet engines, the measure- 
ment of force and acceleration has 
taken on added significance. The con 
tinuous measurement and control of 
many substance property variables, 
such as pH. conductivity, moisture 
content, color, and gloss, have gradu 
ated from novelties to everyday prac- 
ticalities. As automatic product an- 
alysis techniques grow in development 
and acceptance, such variables as vis 
cosity, infrared and ultraviolet absorp 
tion, oxidation-reduction potential and 
refractive index arc becoming 
significant. 


TEMPERATURE 


In the all-important ficld of tem 
perature measurement, several new de 
velopments have come to light. In 
addition, there have been manv im 
provements and refinements in the 
older, more conventional methods of 
measurement. The nct effect has been 
to extend the range of temperature 
measurement and to increase the ac 
curacy and sensitivity of the measuring 
means. 

Thermistors (Bell Telephone Lab 
oratones) are temperature sensing ele 
ments having abnormal temperaturc 
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trol loop with conventional controllers 
was cited several vears ago. A variable 
related closely to product quality is 
measured and fed mto a computer, 
together with impulses from tempera- 
ture and pressure measurements and 
a materials ratio measurement. ‘The 
computer digests all this information 
and sends out commands to adjust 
the controllers so as to maintain prod 
uct quality. In such automatic sys 
tems the operator is completely out 
of the picture. Automatic warning or 
shutdown controls must be provided 
to protect against the failure of any 
component of the system to operate 
properly. 

Along these same lines, devices arc 
now being developed to enable auto 
matic checking of when process equip- 
ment is wearing away or becoming 
fouled to a point where a unit could 
be shut down or by-passed for repairs 
and replacements. 


in Measurements 


resistance characteristics. Since they 
ire scmiconductors, their resistance 
decreases with increasing temperature. 
\ large change in resistance occurs with 
a small change in temperature. This 
resistance change may be as much as 
100 times that occurring im a_ plat 
inum resistance thermometer for the 
same temperature change. 

Thermistors are particularly suit 
able as primary elements for narrow 
span instruments. They have been 
supplied for spans as narrow as 2 deg. 
C. Although temperatures as low as 

65 deg. C. have been measured 
with thermistor-actuated instruments, 
their resistance below this tempera- 
ture becomes too great to be prac- 
tical. 

When thermistors can be produced 
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so that their mterchangeability ap- 
proaches that of thermocouples, they 
will find a wide use as primary ele 
ments tor temperature measurement. 
Their resistance is sufficient to allow 
greater accuracy of measurement than 
is now possible with thermocouples 
or pure metal resistance thermometers. 
In addition to their use as primary 
elements, they have been incorporated 
in instrument bridge circuits to de- 
tect unbalances. 

Noise Thermometer — This is a 
comparatively new development which 
can yield accurate temperature meas- 
urement within a fraction of a degree 
between —273 and +5,000 deg. F. 
Operation is based on amplification 
of the noise produced by molecular 
thermal agitation in the sensing re- 
sistor. It is a null-balance device for 
determining the ratio of two absolute 
temperatures, with an accuracy of 0.1 
percent, by balancing the mean-square 
fluctuations of voltages across two re- 
sistors arising from thermal agitation 
it the temperatures to be compared. 
When the noise voltages from the 
resistors are equal, the ratio of the 
absolute resistances determines the 
ratio of the absolute temperatures. 

In order to obtain the accuracy 
claimed, an observation time of 2 min. 
is required. If an accuracy of 1 per- 
cent is adequate, the observation time 
can be reduced considerably. Present 
difficulties exist in shielding, shock- 
mounting, and large input capaci- 
tance. ‘Thus, use 1s limited to lab- 
oratory applications where high ac- 
curacy is required. With the advent 
of improved shock-mounting and 
shielding, this instrument may answer 
some limited needs where high accu- 
racies are required. 

Photronic Cell Bath Pyrometer— 
\ tvpe of photocell sensitive to infra- 
red radiation, contained within a suit- 


KEY: 
Temperoture 
P= Pressure 
R= Moterials ratios 
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COMPUTER-CONTROLLER hook-up, shown here in hypothetical diagram, feeds 
back quality measure to govern conventional control variables. 
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STRAIN GAGES measure weight, pressure or torque by changes in resistance of stressed elements. 


able tube, is available for measuring 
the temperature of molten materials, 
especially molten metals. The photo- 
cell is sensitive to the long wavelength 
energy emitted through the tube to 
the photocell. An output voltage pro- 
portional to the temperature is ob- 
tained 

Radiation Pvrometers for Low Tem- 
peratures—The range of radiation 

rometers has been extended for 

tical industrial purposes to tem- 

peratures as low as 125 deg. F. by 
incorporating a suitable means for con- 
trolling the temperature of the ref 
erence junction An automatic unit 
maintains a constant temperature at 
the thermopile and thereby eliminates 
the effects of ambient temperature 
changes at this point. These units are 
coming into wide use wherever tem- 
peratures of moving objects, such as 
rubber and pla tic calender rolls, must 
be measured 
Thermocouples and _ Resistance 
Thermometers The conventional 
thermocouple and resistance  ther- 
mometer have been improved during 
the past decade. Butt-welding the hot 
junction of thermocouples, long pro- 
posed but adopted commercially only 
in the last few years, and improved 
precision in manutacture have im 
proved the speed of response of 
couples. Scores of special thermo- 
couples for specific applications, in- 
cluding pencil and button couples, 
are now available, thus eliminating the 
former need of idapting a few stand- 
ard designs to specialized needs. Sim- 
ilarly, design changes in resistance 
thermometer bulbs have improved the 
rate of heat transfer to the bulb wind- 
ing, thus increasing sensitivity and 
speed of response. 

Important advances have been made 
in the field of thermocouple extension 
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wire insulation. The advent of plastic 
and woven glass insulation has ex 
tended the serviceability of extension 
wire to both higher and lower tem- 
peratures. Metal and ceramic pro 
tecting tubes also have undergone 
many improvements. 


PRESSURE 


Strain gages and differential trans- 
formers are the newest clements for 
measuring pressure. These transducers 
possess several distinct advantages. In 
ismuch as their operation is electrical, 
the distance between the point of 
measurement and that of indication 
or recording can be great. Since no 
external moving parts or mechanical 
linkages are involved, the measuring 
units can be hermetically sealed, mak 
ing them resistant to moisture. Also, 
because of their inherent ruggedness, 
thev can be subjected to very large 
overloads without damage. 

Strain Gages—Essentially there are 
two types of strain gage elements. 
One, the bonded type, is affixed (usu- 
ally by cement) to a member under 
stress. Strain on the wires constitut 
ing the gage is reflected by a change 
in resistance, which in turn consti 
tutes a measure of the stress on the 
member. The second, or unbonded 
type, comprises a movable armature 
within a frame, with strain gage wires 
interlaced between the armature and 
frame. When the armature is sub- 
jected to strain, a change in resistance 
in the strain gage wires is produced. 
This change in resistance constitutes 
a measure of the applied force. 

Bonded strain gages have proved 
successful in measuring pressures up 
to 200,000 psi., an important fact in 
that processes today are being con- 
ducted under increasingly higher pres- 
sures. Unbonded strain gages ow 


proven effective for measuring pres- 
sures up to 15,000 psi. With the lat- 
ter type, a diaphragm exposed to the 
pressure being measured actuates the 
irmature, thereby stretching the re- 
sistance wires and altering the balance 
of a bridge system calibrated in terms 
of pressure 

Bonded strain gages are finding in 
creasing use in processing applications 
where continuous measurement of 
load or weight is required. Illustrative 
is the placing of a strain gage load cell 
in one of the supporting structures of 
a bin or tank to measure continuously 
the weight of its contents. The strain 
gage evaluates the stress on a beam 
of known modulus within the load 
cell. In similar fashion, unbonded 
type strain gages have found use 
where force or infinitesimal motion 
must be measured. 

Differential Transformers—-Motion 
transducers operating on the differen- 
tial transformer and magnetic prin- 
ciples measure motions as small as 
0.0001 in. These transducers can be 
used in connection with bourdon 
tubes for the measurement of pressures 
by connecting the transducer so that 
it measures the small movement of 
the tube. 

In the a.c. voltage transducer, a mov- 
able core links three coils, a primary 
and two secondaries connected in 
series opposition. Movement of a 
plunger causes variations in flux link- 
ages. 


VACUUM 


Utility, range and practicability of 
all basic types of high vacuum gages 
have been improved during the past 


decade. Many processes, including 
those in the food and electronics in- 
dustries, have been much more effi- 
cient because of improvements in the 
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hot-wire and ionization vacuum gag- 
ing methods. ‘The most recent de- 
velopment has been in the ionization 
age. 

Che Alphatron ionization gage (Na- 
tional Research) employs a small 
quantity of radium sealed in an all- 
metal vacuum chamber as a constant 
source of alpha particles to act as an 
ionizing agent. The gas whose pres- 
sure is being measured is. ionized as 
a result of collision with alpha par- 
ticles. Positive ions collect on a grid, 
producing grid current proportional 
to the number of molecules of gas 
present in the chamber—that is, the 
pressure. Measurment of this current 
(from 10-" to 10° amp.) is a measure 
of the pressure 

Effective range of this gage is from 
approximately | micron to 10 mm., 
without the burn-out problems usually 
encountered in the upper range. It is 
readily adaptable for use with elec- 
tronic recorders and controllers. 


FLOW 


Several improvements have been 
made in flow measurement, all by way 
of simplification, especially as regards 
installation and maintenance. 

Mercurvless Meters—Although the 
ancroid differential meter body is not 
new, it has undergone many recent 
improvements Advantages of the 
new meters include fast speed of re- 
sponse, elimination of mercury, re- 
quire no seal pots, reduce or elim- 
inate need for purging, and light 
weight and comparative ease of instal- 
lation and maintenance. Several in- 
strument companies now produce mer- 
curvless meters. 

Operation is based generally upon 
the accurate and sensitive pneumatic- 
balance principle, wherein the force 
of the differential pressure across the 
orifice or other metcring restriction is 
opposed by the force of air pressure 
acting directly on a diaphragm or in a 
weighbeam system similar to that 
found in analytical balances. Air pres- 
sure balancing the force thereby be- 
comes a measure of the differential 
pressure or flow, and is transmitted 
by a single air line to a pneumatic 
receiving instrument. 

Electronic Propeller Meter—This 
unique meter (Potter Aeronautical 
Co.) utilizes a rotating propeller in 
the stream whose flow is being meas- 
ured. The system comprises a flow- 
sensing unit having a rotor and mag- 
net rotating within a non-magnetic 
housing, and an external pick-up coil 
connected to an electronic indicator 
or totalizer, or both. As the propeller 
rotates, the magnet produces a moving 
magnetic flux which cuts a coil located 
exterior to the pipe. This induces a 
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ALPHATRON ionization gage uses radium 
to measure very low pressures. 


voltage whose frequency is a measure 
of the rate of flow. 

Standard sensing elements are from 
to 34-in. I.P.S., with larger or 
smaller units available for particular 
requirements. Flows ranging from 
0.2 to upwards of 3,200 gpm. can be 
measured. Outstanding characteristics 
of this meter include the inherent 
low pressure drop, operating tempera- 
ture range from 4 deg. absolute to 
1,000 deg. F., and its high pressure 
limit—approximately 20,000 psi. 

Electromagnetic Meter—Operating 
principle of the Magnaflow (Mittel- 
mann Electronics Div.) is based on 
the fact that a voltage will be induced 
in a conductor when moving through 
a magnetic field. This induced voltage 
is proportional to the velocity of move- 
ment and the intensity of the mag- 
netic field. The apparatus comprises 
an electromagnet and a flow tube, 
with two platinum electrodes mounted 
flush with the inside wall of the tube. 
At present, use is restricted to fluids 
whose conductivity is at least as good 
as that of distilled water. It has been 
used successfully for the accurate 
measurement of low flows, including 
blood circulation in medical studies. 

When this design is made avail- 
able in larger pipe sizes, it probably 
will see increasing usage in the process 
industries. Apparently it is not affected 
by changes in viscosity, density or 
temperature. It has the additional 


advantages of no moving parts and 
that it offers no restriction to the 
flow of fluid or contact of parts with 
the fluid. With an angler con- 
nected to the primary device, the unit 
can be made to indicate and record 
rate of flow continuously. 

Ultrasonic Flowmeter—This is a 
new device in which sound waves are 
sent in opposite directions from a 
fixed point. The Doppler effect causes 
faster propagation in the downstream 
direction. The difference in time 
measured in the two directions is pro- 
portional to flow. 

Rotameters—Use of the rotameter 
has increased very extensively during 
the past ten years. It has undergone 
many design improvements, including 
much improved methods for guiding 
the floats. In addition, many advance- 
ments have been made in extending 
the range and capabilities of this de- 
vice and in the design of predictable 
elements. 

Various types of meter tubes and 
floats are available to meet practically 
any requirements. The meters have 
been adapted, for example, for electric 
and pneumatic transmission, electric 
and inductance alarm units, and lo- 
cally mounted indicating, recording, 
controlling and totalizing elements. 


LIQUID LEVEL 


Liquid level measurement has, over 
the period of the past few years, risen 
to a role of primary importance. 
Liquid level can be considered one of 
the key variables—on a par with tem- 
perature, flow and pressure—for most 
processes, both batch and continuous. 
Good indices of this status are the 
large number of new methods, sys- 
tems and equipment brought out dur- 
ing the past ten years and the many 
instrument manufacturers (over 100) 
now engaged in producing liquid level 
measuring and controlling equipment. 

Radiation Method—The radiation 
type liquid level device (Instruments, 
Inc.) was designed primarily for 
catalyst level control in cracking units. 
It is equally applicable for the meas- 
urement of liquid levels and fluid den- 
sities through container walls, thus 
eliminating seals and stuffing boxes. 

This instrument operates on the 
principle that gamma radiations from 
a radioactive source vary in proportion 
to the density of any material between 
the radiation source and a detecting 
means (a Geiger counter). When 
used in a vessel where the density of 
the catalyst remains constant, varia- 
tions in gamma rays become a func- 
tion of the thickness or level of the 
catalyst bed. 

Electronic Remote-Reading  Sys- 
tem—New equipment commercially 
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available (Shand and Jurs) is capable 
of gaging tank level for storage tanks, 
both low and high pressure, within 4 
in., from 0 to 50 ft. of liquid level. 
This new development is of particular 
advantage in oil and gas storage ter 
minals. 

Ihe system comprises indicating 
receiver with optional key-switch as 
semblies, transmitters, and four-con 
ductor cable between cach transmitter 
and the receiver. 

Ihe indicating receiver is a spe 
cially modified clectronx whe itstone 
bridge instrument. Variable resistance, 
forming one leg of the bridge, is the 
float-positioned transmitting potenti 
meter assembly (transmitter The 
instrument servo system balances the 


ridge by driving the balancing slide 


wire to the null position. This posi 
tion is indicative of the level in the 
tank \ single indicating receiver 


wcommodates up to 12 tanks (trans 


mitters additional kev-switch 


ibinets, capable of handling 12 o1 
24 tanks, can be used in conjunction 
vith the indicating r wer 


transmitte assembly consists 


an explosion-proof housing inside 


*t which a transmitting potenti 
meters and the driving arrangement 
The drive consists of a sprocket wheel 
Iriven by a perforated stain! tecl 

uluated tape which mo m a 
ordance with a float that rid th 
liquid level in the tank. One potenti 
metcr makes one complete revolution 
for cach foot of quid level change 
while the second potentiometer 
ecared to make or Ju 
tion in 50 ft. of float t | 

Buovaney devices ar d on ws 
f the torque tube, which has the out 
tanding advantage of being capable 
f pick ng up and translating into pres 
ure of an operating medium extremely 
minute changes of liquid level with 
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no determinable fnetion loss. Other 
distinct torque tube advantages are 
Xtreme sensitivity for process control 
work, no stuffing boxes required, and 
interface level measurement between 
two immiscible fluids for diffcrences 
in specific gravities as low as 0.1. A 
number of pamies produce this 
type of unit, in both external cage and 
internal types. Ranges vary from ap 
proximately 14 in. to 50 ft. 

Basic principle of operation 1s 
weight measurement of displacement 
\ displacer heavy enough to sink in 
the measured fluid is freely suspended 
from a pivot arm. .As the level of the 
liquid changes, the displacer is buoyed 
up by a force equal to the weight of 
liquid displaced The pivot arm 
ittached to the displacer is rigidly 
ifixed to a thin-walled torque tube, 
which is essentially a torsion spring 
twisted by the weight of the unsup 
ported displacer (at zero level) until 
it creates an equal opposing force. 
Changes in liquid level are thus di 
rectly reflected as twisting and un 
twisting of the hollow torque tube and 
simple rotation of a shaft inside the 
tube. The shaft. thus actuated, causes 
movement of a flapper in an air pilot 
mechanism which can provide both 
pneumatic control and remote level 
transmission 

Ultrasonic Level Device—This rr 
ent devclopment Bogue Electric 
\lfg. Co neasu liquid level by 
transmitting pulses of ultrasonic en 
ergy from the bottom of a tank to the 
urface, whe reflection occurs. By 


measuring the amount of time rc 
quired for the pulse to traverse the 
hanid, an indication of level is ob 
tiined Such units are particularh 
suitable when the number of measure 


ments is large 
Other Level Svstems—Several tvpes 
of electrode devi ire now commer 


ROTATING PROPELLER measures flow by induced voltage. 


cully available. ‘These depend on the 

lectneal conductivity of the measured 
iquid and utilize sensitive electric o: 
clectromic relays to operate control o: 
ilarm contacts. One system employ 
ing a simple electric relay and suitabi 
probes can be used with most aqueou 
solutions of clectrolvtes or with othe 
fluids having resistivities less than 
20,000 ohm-cm. which wall not be 
ignited by arcing. 

lor liquids of low conductivity, elec 
tronic relay-clectrode systems provide 
increased sensitivity. Several device 
ie available for operation at resistivi 
tics up to 20,000,000 ohm-cm. With 
me such device, when the liquid 
makes (or breaks) contact with elec 
trodes the volume of flow of electron 
in the high-current amplifying tube 
1S changed. 

Many other new mechanisms, de- 
signs and techniques for the solution 
f liquid level measurements and con 
trol have been evolved during the past 
le. Included among them is the 
nitrogen gas purge system for catalvst 
level control in cracking units. This 
system depends on a constant gas 
purge through the pressure taps to 


measure head or static pressure. 

Another new instrument operate: 
on the basis of detecting the capaci 
tance change caused by physical move 
ment of the medium. Even television 
s now commercially emploved as a 
method of remote gage glass level in 
dication 


VISCOSITY 


In many processes the abuilitv t 
measure viscosity accurately plays an 
important part in the quality of the 
nd product. Although sufficient ac- 
uracv has, in the past. been obtain- 
ible through the use of laboraton 
methods involving the taking of per 
odic samples, these methods had sc 


Mav 1952—Cuesticar Fwowrrrinc 


| 
_ 
| 
| 
| 
3 
ie 
2 


tal decided drawbacks. In the first 


place, they were periodic; there was 
io Way of knowing whether viscosity 
changes were taking place between 
sampling periods. Secondly, skilled 
technicians were forced to spend valu 
ible man-hours taking samples and 
transferring them to the laboratory. 
hinally, they made it necessary to 
juplicate processing conditions in the 
iboratory. 

Because of these disadvantages, it 
vas necessary to develep methods of 
iccurately and continuously measur- 
ing viscosity right at the process and 
neans for automatically controlling 
iscosity on many applications. 

Torque ‘Type One method 
Brookfield) employs a sensing ele- 
ment that is inserted directly in the 
process A calibrated spring 
measures the torque on a spindle that 
is rotated at constant speed submerged 
n the fluid. This spindle may be a 
ilibrated cylinder, a disk, a paddle, or 
i number of cups, depending on the 
nature of the material and the vis- 
osity range involved. The torque, 
vhich vanes with the viscosity, is 
ontinuously measured and trans- 
mitted clectrically to clectronic 
indicator, recorder or controller. 

Ultrasonic Type—Another system 
Rich-Roth) makes use of a probe 
that is inserted directly in vessels or 
pipelines. It ultrasonic waves 
in the probe and an automatic elec- 
tronic computer. The computer con- 
verts the probe output instantly into 
iscosity measurements which can be 
transmitted to an indicating or record- 
ing instrument. There are no external 
moving parts and, since the probe is 
hermetically sealed, it is explosion- 
proof, It can operate at temperatures 
from —180 deg. to +650 deg. F. and 
it pressures up to thousands of atmos- 
pheres. 

Rotameter Type—Still a_ third 
method (Fischer & Porter) uses two 
floats that are free to move vertically 
in a conically tapered rotameter tube. 
The fluid flows upward past these 
floats. The upper float is completely 
unaffected by viscosity; the lower float, 
n the other hand, 
iscosity. For anv given flow rate, the 
vertical displacement between the two 
floats is a of fluid viscosity 
float positions can be trans 
nitted electrically to a recording or 
ontrolling instrument 
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HUMIDITY DEWPOINT 


Wet and drv bulb thermometers 
ind hair hvgrometers continue in wide 
usage for determining humidity. How- 
ever, the electric hvgrometer and the 
dewpoint meter have made much prog- 
ess in their design and utility. 


AND 
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Electric Hygrometer—Sensing cle- 
ment for the electric hygrometer is a 
plastic form upon which two metallic 
grids are stamped or wound, and the 
over-all form finally coated with mois 
ture-sensitive lithium chloride. Be 
the electneal resistance of this 
umt changes when it is exposed to 
variations m humidity, humidity can 
be evaluated by the measuring circuit 
of the instrument 

The new units, widely cmaployed in 
the textile and other process industries, 
are characterized by rapid response 
and high accuracy. ‘They are especially 
convenient where it is desired to con 
nect numerous humidity sensing ele 
ments to one central recorder 

Dewpoint Meters—Several systems 
have been developed for the automatic 
continuous measurement of dewpoint. 
In two systems, the basic principle 
employed is that of a mirrored sur 
face exposed to the gas under measure 
ment. ‘Temperature of the surface 
is gradually reduced to the point 
where fogging of the mirror occurs, 
duc to moisture condensation at the 
dewpoint. A thermocouple attached 


to the mirror is connected to a po- 
tentiometer to provide a continuous 
record of this temperature. 

Another recently developed dew- 
point measuring element (Foxboro) 
utilizes the behavior of a hygroscopic 


salt in the presence of water vapor 
as its operating principle. The ele- 
ment consists of a thermometer bulb 
(electrical resistance or liquid expan- 
sion type) inside a thin-walled tube 
which is covered with a lithium chlor- 
ide-impregnated glass tape. Two silver 
wires are wound on the outside of the 
tape and connected to a 25-v. a.c. 
source. As the salt absorbs moisture 
from the atmosphere, it becomes an 
electrical conductor, so that the re 
sulting current flow between the wires 
raises the temperature of the unit until 
equilibrium is established. 


CHEMICAL COMPOSITION 


Measurement of chemical composi 
tion, including the direct quantitative 
analysis of process streams, is assum 
ing increasing proportions in all phases 
of process operations. The applica 
bilitv of pH, conductivity and oxida- 
tion-reduction measurement has been 
much expanded. Contributing greath 
ire improvements in electronic circuits 
used to evaluate ccll outputs and the 
design of more practical cells Im- 
provements have also been made in 
the glass and reference electrodes. The 
varicty of available cells has aug 
mented the temperature and _ pressure 
ranges under which pH, conductivity 
and oxidation-reduction measurements 
can be effectively made 


Infrared and Ultraviolet Analyzers 

Use of this equipment is rapidly 
gaining prominence im many phases 
ot industry. Infrared and ultraviolet 
selective analyzers are adaptable to 
qualitatis and quantitative detenmina- 
tion of large numbers of plant streams 
and orgamec substances. Infrared an- 
alyzers are particularly applicable to 
hydrocarbons and other substances 
having complex molecular structures, 
while the ultravidlet type is primarily 
suited for elements wherein molecular 
excitation gives rise to characteristic 
clectromagnetic radiations. 

Selective Mass Spectrometer — 
Pressing needs precipitated by devel 
opments in the atomic energy program 
have led to the adaptation of the 
mass spectrometer to continuous proc 
(Consolidated Engineenng). 
Employing a mass spectrometer to 
monitor directly a complex plant 
stream provides a_ very effective 
method of controlling composition, 
since it indicates a change in analysis 
in a matter of minutes. Moreover, it 
is effective in handling complex com 
positions not readily analyzed by other 
techniques 

Development of a mass spectrom- 
eter for the selective analysis of com- 
plex streams is contingent upon two 
innovations, namely, automatic stand 
ardization of the spectrometer and 
automatic scanning of a limited num 
ber of mass peaks in stepwise fashion. 
Standardization is accomplished 
against a gas of constant composition. 

Analysis—Oxygen analyzers 
operating on the paramagnetic prop- 
ertics of oxygen are capable of meas- 
uring oxygen for the entire range of 
concentration from a few parts per 
million to 100 percent. Measurement 
is based on the fact that oxygen is 
strongly paramagnetic (attracted into 
a magnetic field), whereas other com- 
mon slightly diamagnetic 

repelled out of a magnetic field). 
This property is of such magnitude 
that it is possible to determine accu 
rately the oxvgen content of a sample 
gas by measuring the volume magnetic 
susceptibility of the gas. This can be 
measured from the change in magnetic 
force acting on a test body suspended 
in a non-uniform magnetic field when 
the test body is surrounded bv the 
gas 

Continuous and automatic analysis 
of hydrogen sulphide is now possible 
with analyzers (Rubicon Co.) utiliz- 
mg a photometric measuring circuit. 
These analyzers are unique in that a 
self-balancing bridge circuit is em- 
ploved with dual (reference and meas- 
uring) photocells. 

In the HS analyzer, a flow of the 
gas under test is fed continuously into 
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the analyzer, where it passes through 
the restricted area of a permeable 
white tape. The white tape is im 
pregnated with lead acetate and othe: 
chemicals which will assure the com- 
plete conversion to brown lead sul- 
phide of all hydrogen sulphide present 
in the gas, regardless of its concentra 
tion. Light of the proper spectral 
quality is focused so as to illuminate 
the exposed area of the tape rhe 
reflectivity of this area as compared 
to a similar area of the tape not ex- 
posed to the gas is measured by two 
photoc ells in a bridge circuit. 

One new type of combustible gas 
wnalyvzer (Davis Emergency Equip 
ment Co.) measures the temperature 
increase of a heated platinum hlament 
by a thermocouple rather than by the 
resistance of the filament itself. ‘This 
gets away from the zero drift of the 
Ider resistance tvpe. When a com- 
bustible gas or vapor 1s 1dmitted to 
the analvzing chamber, the gas burns, 
ind the temperature of the filament 
ycreases in proportion to the con- 
centration of the gas 

Refractive Index and Dielectric 
Constant—Refractometers have been 
idvanced from the realm of manually 
idjusted instruments, operated in con- 
junction with the human eve, to that 
of automatic device operating ona 
hotoelectric-servo basis suitable for 
process control. Development of this 
instrument has established the refrac 


tive index of a process liquid as a 


variable for controlling product com 
position. A typical control ipplica 
_tion is found in the purification of 


stvrene by fractional distillation. Here, 
the boiling points are very lose to 
ecther thereby making control by tem 
perature difficult and unreliable. Since 
ictive indexes of the two ma- 
terials are widely separated, control 
ym this variable is much more effe 


Allied to the measurement of re 
fractive index is the continuous meas 
urement of dielectric constant. In 
strumentation for the measurement 
ind control of dielectri onstant is 
not vet very well developed. However. 
since it provides potentially a means 
controlling the composition of 
gases and solids, further refinement 
is but a matter of time 


DENSITY 

Continuous density measurement 
of flowing liquid now feasible with 
1 recently developed apparatus (Pre 
cision Thermometer & Instrument 
Co.). The unit operates on the chang 
in buovanev of a totally submerged 
plummet which supports one end of 
a looped chain. The plummet is so 
weighted that at the middle of the 
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density range, it will support half the 
weight of the calibrating chain, the 
reference point supporting the other 
half. Changes in fluid density put 
more or less weight of the chain on 
the plummet. 

Position of the plummet, which 
acts as an armature, is determined by 
an inductance coil. This method of 
measurement and control of density 
is now being used for many basic 
processing operations. 


GLOSS, TURBIDITY, COLOR 


Appearance factors, in general, are 


subject to photoelectric measurements 
and, with improvements im photo- 
electric techniques, numerous types of 
apparatus have been recently de- 
veloped for their measurement. All 
operate basically by evaluating the 
amount of light transmitted or re- 
flected through or by the substance 
in question under various geometrical 
conditions. Devices have been re- 
cently perfected to measure the tur- 
bidity of flowing liquids, clarity of 
beer, smoke from stacks, surface gloss 
of paper, reflectivity of surfaces, and 
color of raw cotton. 


Recent Progress in Instruments 


For a number of years, deflectional 
principles of operation have been em- 
ployed in instruments. The simple 
millivoltmeter and pressure spiral are 
examples wherein calibrated physical 
displacement is a measure of the vari- 
able. In numerous cases such methods 
of operation are still entirely adequate 
and offer the simplest and most de- 
pendable instrument system. 

In certain applications, however, 
the need for increased speed of re- 
sponse and total absence of hysteresis 
in measurement or control has led to 
the development of force balance in- 
struments, wherein a force resulting 
from a change in the variable is op- 
posed by a force which is a measure 
of the variable. For example, the new 
mercurvless flow transmitters and non- 
indicating pneumatic controllers op- 
erate on a pneumatic force balance 
principle Because the component 
parts of a force balance instrument 
move onlv a small distance (thou- 
sandths of an inch) in the measure 
ment or controlling action, a large 
increase in speed of response is 

ichieved. Furthermore, there is prac 
tically no hvsteresis which can act as 
1 dead spot in control applications 
In electrical measurements, equivalent 
methods of electrical force-balance, or 
current-balance, have similar advan 
tages in application and have been 
emploved in new systems 


ADVENT OF ELECTRONIC INSTRUMENTS 


Ten vears ago, the use of electronic 
components in indicating, recording 
ind controlling instruments was just 
being recognized as an important de- 
velopment in the ficld of instrumenta- 
tion. An industrial model of Brown's 
electronic potentiometer had already 
begun to find increasing applications 
in the process field for temperature 
measurements using thermocouples. 

Representative of the many new 
electronic industrial instruments are 
the following designs: 


The new Dynamaster line of elec- 
tronic instruments (Bristol) employs 
the continuous null-balance principle 
for use with a d.c. potentiometer cu- 
cuit, a.c. wheatstone bridge, etc. The 
major components of the balancing 
system are the d.c. to a.c. inverter, 
input transformer, electronic ampli- 
fier, slidewire and balancing motor. 

The unique design of the double- 
pole double throw inverter produces 
exceptional switching symmetry. The 
combination of this symmetry charac- 
teristic and the amplifier frequency 
response provides a d.c null detector 
which is unaffected by stray a.c. volt- 
ages of considerable magnitude. Dur- 
ing an unbalanced condition, voltage 
is applied to input of the electronic 
amplifier, where it is greatly amplified. 
This amplified unbalanced condition 
is then impressed on the c yntrol wind- 
ing of the balancing motor, causing 
it to rotate in the correct direction 
to move the slidewire contact and re- 
store balance. 

During the last few years the Dyna- 
log line of electronic instruments 
(Foxboro) has appeared for measur- 
ing emf., resistance, capacitance, and 
inductance, or process variables con- 
verted into these electrical functions. 
This line features such innovations as 
replacement of the slidewire by an air- 
capacitor and use of a solenoid bal- 

incing drive. Direct comparison to 
reference standards eliminates inter 
mittent standardization procedures 

As change in the measured variable 
is detected by the primary sensing ele 
ment. the measuring circuit becomes 
unbalanced, setting up an alternating 
voltage which is amplified by a con- 
ventional a.c. electronic amplifier. The 
presence and direction of the ampli- 
fied unbalance voltage are then de 
tected by an electronic circuit, and the 
current balance between two solenoid 
coils changed. causing their cores to 
move the balancing capacitor, thus 

re-establishing electrical balance. Indi 
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cating, recording and controlling 
mechanisms linked to the balancing 
capacitor are simultaneously moved to 
the correct reading. 

Che new electronic Speedomax in- 
struments (Leeds & Northrup) em- 
loy an electrical continuous null- 
= ing system based on any of the 
common measuring circuits, such as 
the potentiometer, a.c. wheatstone 
bridge, d.c. wheatstone bridge, and the 
like. The basic balancing system of 
the instrument (calibrated as a po 
tentiometer) consists of a converter, 
input transformer, electronic ampli- 
fier, measuring slidewire and balancing 
motor. Regardless of the type of 
measuring circuit employed, the elec- 
tronic amplifier acts as the unbalance 
bridge detector, which induces a volt- 
age of such phase relationship that 
the balancing motor operates to move 
the slidewire contact in the proper 
direction to maintain balance. 


SPECIALIZED INSTRUMENTS 


A number of instruments particu- 
larly designed for special measuring 
and recording problems have recently 
been released. In general, these 
struments, described as follows, have 
extended effective instrumentation to 
fields hitherto confined to cumber- 
some, manual or complex techniques. 

Scanning Instruments—Exemplarv 
of the trend toward scanning and 
monitoring systems is one which will 
continuously and automatically moni- 
tor up to 270 separate temperature 
points. The system basically comprises 
a recorder, rectifier and control unit. 
Incorporated in the svstem is an 
alarm which gives audible and visual 
indication when the temperature at 
any one point exceeds a limit. The sys- 
tem provides flexible, completely auto- 
matic temperature scanning. The 
operator decides whether he wants 
temperature recorded only when set 
point is exceeded, temperatures re- 
corded continuously, no temperatures 
recorded, or only manually selected 
points recorded. 

X-Y Recorders 


Automatic plotting 
of a curve which shows the continu- 
ous relationship of two variables, one 
as a function of the other, is accom- 
plished with these new instruments. 
The instruments incorporate a strip- 
chart single-pen recorder; the chart 


drive mechanism is actuated by an 
independent measuring system. Thus, 
the instrument incorporates two meas- 
uring systems, one of which actuates 
the recorder pen while the other mo- 
tivates the chart. With this arrange- 
ment, the chart is driven up and down 
in response to changes in one variable 
simultaneously with the movement of 
the pen in response to changes in a 
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second variable. The result is a curve 
which continuously evaluates one vari- 
able in terms of the other. Both pen 
and chart are positioned by associated 
independent measuring circuits and 
may be actuated by any d.c. source. 

Duplex Recorders—The simultanc 
ous recording of two independent 
variables on a common chart facili 
tates many analyses involving com 
arison measurements. New recorders 
~ been designed to provide simul 
taneous measurements of practically 
any combination of two independent 
variables and to record them on a 
single chart. The duplex recorder in- 
corporates two separate measuring sys 
tems with associated pens which are 
entircly independent, and traverse the 
full chart width without interfering 
with each other. The two measuring 
circuits are also entirely separate, and 
the actuation and range for cach can 
be the same or totally different. ‘Thus, 
tor example, one measuring circuit 
may record temperature and the othe: 
speed; one emf., and the other cur 
rent, and so on. 

Narrow-Span Instruments—The in- 
creasing importance of the measure- 
ment of low-level potentials in many 
scientific and technical investigations 
has brought about the development 
of a potentiometer circuit which per- 
mits the measurement of spans as 
narrow as 100 microvolts. Instruments 
embodving this new circuit have re- 
cently been made available. In gen- 
eral, narrow span instruments find 
ready use wherever the accurate meas- 
urement of d.c. potentials of the or- 
der of microvolts is required. Poten- 
tials as low as 0.1 microvolt can be 
precisely determined. 

Vibrating Capacitor Electrometer 
his instrument (Minneapolis-Honey- 
well) is designed to measure and 
record extremely small currents, such 
as those produced in_ ionization 
chambers. Measurements are recorded 
by a strip-chart potentiometer from 
signals detected and amplified by a 
sensitive preamplifier unit which in- 
corporates the vibrating capacitor. 
Currents as low as 10 amp. (a bil 
lionth of a microampere) can be con- 
sistently recorded on a linear chart. 
The instrument combination can also 
function as an extremely high-im- 
pedance millivoltmeter for measure- 
ments down to 10™ v. 

Although the electrometer is de- 
signed particularly for the measure- 
ment of currents from _ ionization 
chambers, it can readily be used for 
other measurements and applications. 
For example, the electrometer can 
be used for recording the output of 
vacuum phototubes in measuring light 
intensities for ultraviolet or visible 


spectroscopic analyses and other ap- 
plications where light intensity is a 
tactor. 

For measurements as low as 10™ 
amp., the instrument can be modified 
to use a rate-of-charge method of 
measuring. For this, the input re- 
sistor is replaced by a fixed capacitor 
which is directly charged by the input 
current. The value of the current is 
computed by multiplying the known 
capacity of the fixed capacitor (in 
farads) by the measured slope of the 
recorder trace (in v. per sec. The 
chart record permits accurate timing 
and measurement. 


DEVELOPMENTS IN RECORDING MEANS 


One of the most important record- 
ing developments of the past decade 
has been the small strip-chart recorder 
for graphic panels. The well estab- 
lished miniaturization trend has carved 
in important niche for these 3-in. 
strip-chart recorders. 

One unique printing apparatus 
(Foxboro) designed for multiple rec- 
ords on circular chart recorders utilizes 
a single pen arm with a permanent 
magnet, individual dot-printing pens, 
and a synchronized ink pad and pen- 
holding mechanism. The pen arm 
moves to the pen holder, selects an 
inked pen, returns to the proper posi- 
tion on the chart as dictated by the 
measured variable, prints a: dot, re- 
turns the pen to the pen holder and 
selects the next color-coded pen. Six 
records can be accommodated with 
this system. 

Of particular import to systems 
where printing of a large number of 
records is required is the Teledeltos 
printing apparatus. Electrically sensi- 
tive tape is used for very rapid record- 
ing of data in digital form. Electrodes 
with an electric potential with respect 
to the roller over which the tape is 
running produce a dark mark on the 
tape when they are energized. With 
one particular system (Potter) it is 
possible to record permanently up to 
150 6-digit numbers per sec. Another 
company (Atomic Instrument Co.) 
uses electrically sensitive tape and a 
3-by-5 dot array to graphically print 
single digit numbers. Other printing 
devices employ clectrosensitive or heat- 
sensitive paper. 

Among the various digital recording 
systems now available or in the final 
stages of development is one wherein 
signals from linear differential trans- 
formers are recorded digitally on tape 
(Automatic Temperature Control 
Co.). This method has been used 
for weighing, pressure measurement, 
temperature measurement, and any 
measurement which can be made in 
conjunction with the motion of the 
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linear differential transtornmer. Other 
late developments include the use of 
punched cards as a recording means. 


ADVANCES IN TELEMPETERING 


Recent developments in methods 
ot telemetering have extended the dis 
tance which it is possible to tclemeter 
variables from a matter of 
of hundreds of miles 
long-distance tclemcternng 

1) interpreting an clectrical measure 
ment of a variable in terms of modula 
tor application to a 
frequency, or 


vards to one 


hssentially, 


tion suitable 
microwave, Carrict 
sumilar channel transmitting medium, 
ind (2) receiving the channel trans 
mussion and interpreting the modula 
tion in terms of electrical quantities 

One type of tclemetering equip 
ment ( Westinghouse 
tronic generator transmitter with an 
output frequency proportional to an 
ipplied millivolt quantity. The gen 
erated frequency from the transmitter 
is sent through the transmission chan 
nel (micro-wave equipment, power 
ine carner equipment, or two-wire 
connecting line) to the telemeter re 
ceiver. The conversion from frequency 
to millivolts is performed by the re- 
ceiver. This is an electronic device 
whose d.c. millivolt output is propor- 
tional to the received frequency. Indi- 
cation or recording is then accom- 
plished by using a potentiometer re- 
corder. The resultant indication is 
)roportional to the d.c. millivolts re- 
ceived 

General Electric produces two dif 
ferent types of telemetering equip 
the frequency system, designed 
for oneration over micro-wavec and 


utilizes an elec 


ment 


power sine carriercurrent channels, 
ind the torque-balance system, de 
signed for two-wire transmission only. 

The frequency system operates so 
that the variable to be measured is 
resolved into electrical values by an 
priate primary detector, and the 
sultant signal is applied to the tele 


! cr transmitt 


The torque-balance type employs a 
photoelectric control svstem compris 
ng a light source, a movable mirror. 


two phototubes and d.c. power supply 
The magnitude and polarity of the 
current output from the power supplv 
proportional to the division of light 
between the two phototubes 


SUMMARY OF LONG RANGE TRENDS 


Flectric vs. Pi 


cumatr Nusterns 


The relative advantages and limita 
tions of clectric and pneumatic con 
trol systems have been the subject 
f long discussions over the vears 
During the last few vears. however 


there has been increasing evidence of 
interest toward complete clectric svs 
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tems. Climatizing and transmission 
lengths are critical factors that will 
play an ever increasing role. 

Wireless Transmission—Relative 
costs will necessarily dictate the ex- 
tent to which wireless transmission js 
employed. Fields of application will 
probably remain somewhat limited. 
Long range telemetering, particularly 
tor accounting and supervisory pur- 
poses, should expand sharply. 

Miniaturization and Graphic Pan- 
els—aA very definite trend toward min- 
iaturization of not only indicators, re- 
corders and control mechanisms, but 
also control relays, components and 
circuits is well established. ‘Transistors 
and printed circuits, for example, may 
be just around the corner. In indus- 
tries where precise control is required, 
instrument usage is large, and cen- 
tralized control rooms practical, the 
use of graphic panels with miniature 
instruments will help to eliminate con- 
fusion and effect economies in space 
and operator traiming time. 

Greater Thought to Equipment De- 
sign—Undoubtedly the evolution of 
instrumentation from an art to a 
highly specialized science will result 
in more carefully calculated equip- 
ment designs. The users, from the 
planning and operating personnel to 
the maintenance men, will receive 
greater consideration for his wants, 
suggestions and complaints. Corro- 
sion-resistant matcrials, hermetically 
scaled units, plug-in unit construc 
tion, and more pleasing color schemes 
and finishes are but a few factors lead 
ing to more functional designs. 

Improvements in Sensing Devices— 
The basic trend toward more special- 
ized and more accurate sensing or de- 
tecting elements for temperature, pres- 
sure, flow, and other physical measure- 
ments appears well defined. In addi- 
tion, there is considerable develop- 
ment under way on elements measur- 
ing physical quantities which are di- 
rectly related to product quality, such 
as refractive index, dielectric constant 
and density 

Improvements in Final Control] Ele- 

ments—Continued refinements on ex- 
isting final control clement designs 
ind new methods of proportioning 
gases, liquids, solids and mixtures are 
to be expected in increasing numbers 
Control valves and auxiliary compon 
ents are now experiencing a rebirth in 
design which mav continue for mam 
vears to come 

Electronics—Fxtranolation of the 
present trend to electronic instru 
ments, components, circuits and r 
lated developments shows what mav 
be anticipated in the future. The clec 
tronic trend continues on—at an in 

reased tempo 


Servo Techniques— I remendous ex- 
pansion in servomechanism techniques 
may be expected as processes become 
increasingly complicated and the bene- 
fits of these techniques are better rea- 
lized. System engineering based on 
servo techniques forms the founda- 
tion for the automatic factory of to- 
morrow. 

Product Quality Control—There is 
an increasing interest in the measure- 
ment of those quantities directly re- 
lated to product quality. End-point 
analyzers, for example, provide instan- 
taneous indication of the final com 
position of a product so that imme 
diate corrective action can be taken 

Computers eventually may play a 
significant role in automatic control 
by bringing product quality measure- 
ments into the control loop. Although 
conventional pressure, temperature 
and similar process variable control 
instruments would be utilized, a com 
puter might be used to interpret the 
quality measure and in turn establish 
regulation over the various process 
variables 


WHAT THE FUTURE PROMISES 


Theories for the optimum use of 
automatic control and instrument de- 
signs today have made tremendous 
strides in the last decade. Yet no one 
in the field of instrumentation will 
claim that we are near the ideal goal 
Servomechanism techniques, although 
highly developed for linear systems, 
will require much work in non-linear 
ind reams of data must be 
compiled on process and instrument 
characteristics so that practical con- 
clusions can be reached. 

An increasing exchange of informa- 
tion between scientists in the fields 
of servomechanisms, communications, 
and even biochemistry, where similar 
control problems exist, cannot help 
but bring to light new approaches to 
the problem of automatic process con- 
trol. One such approach may dwarf 
the present servomechanism _ tech- 
niques in importance and revolutionize 
the industry. Two things are certain 

there will be a fascinating challenge 
to workers in this field for vears to 
come, and there will be increasing op 
portunities tor voung engineers with a 
fundamental knowledge of the newer 
techniques 

The mist of confusion in present 
dav trends and innovations should not 
obscure the fact that automatic con- 
trol is now serving industry more than 
ever before to increase process efh- 
ciency, decrease waste and spoilage, 
improve pro luct quality, step up pro 
duction rates, upgrade operating per- 
sonnel, and provide many other bene- 
hits 
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Fig. 1—(a) Simple closed loop consisting of controller and process; (6) here the loop is opened to determine frequency response of 
the process; (c) arrangement for finding frequency response of controller. 


New Tools for the Instrument Engineer 


Along with his older ways of showing process and instrument char- 
acteristics, the instrument engineer now has frequency response. 


Automatic control is no longer a 
luxury in the process industries. On 
the contrary, the successful incorpora 
tion and use of automatic controllers 
in a process is often vital to its success 
In fact, as demand for quality at low 
cost has increased, there has been a 
definite trend toward continuous proc 
esses. Most of these will not perform 
satisfactorily without automatic con 
trol, since a human operator cannot 
ipply the constant vigilance that is 
required and is possible only with auto 
matic controllers. 

Many devices are available for 
viding automatic control. Each appears 
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to fill a given need in industry—other- 
wise it could not exist in a competitive 
market. After the process engineer 
has decided which variables must be 
controlled, and the accuracy required 
in each case, then the instrument 
enginecr is faced with the problem 
of selecting the proper instrumen 
tation. There are the obvious instru 
ment requirements which must receive 
first consideration, among them rug- 
gedness, dependability, corrosion re- 
sistance, and the like. Of equal im- 
portance, but far more difficult to 
determine, are the control effects 
which these instruments must have to 
obtain the desired results. Fortunately, 
the instrument engineer has a number 
of tools which can assist him in select- 
ing these controller responses, but 
their use and value depend on process 
information. 


PROCESS INFORMATION 


At present there are two practical 
ways of passing along process informa- 
tion to the instrument engineer. The 
first is by means of a process signature 
curve and the second, the frequency 
response diagram. In this paper, then, 
let us look at the process as it would 
interest an instrument engineer, and 
follow with a review of fundamental 
control responses, process signature 
curves, and frequency response analysis. 

Automatic controllers cannot be 
selected properly for any process with- 
out some knowledge of the process. 
The actual material being handled and 


the possible chemical changes occur- 
ring are important to the instrument 
engineer only in their possible effect 
on the physical constants of the proc- 
ess. ‘The most important physical 
constants are transportation lags and 
capacity lags. These lags, as they exist 
in the process, determine to a great 
extent the responses which are re- 
quired in the instrument. Also, they 
determine the adjustment of the con- 
trol effects, and limit the accuracy of 
the control which can thereby be 
obtained. 

From the instrument engineer's 
standpoint, the complete process in 
cludes the control valve and the pri- 
mary measuring element. Refer to 
Fig. la which illustrates a_ typical 
vapor-liquid heat exchanger of the 
shell-and-tube type, with an automatic 
temperature controller applied to it. 
The sensitive element is in the out 
going liquid while the valve varies the 
steam flow to the shell in accordance 
with the dictates of the controller. 
The process is considered to include 
the sensitive element and the valve, 
because the process determines their 
size and character. In other words, 
neither the valve, the sensitive ele- 
ment, nor the heat exchanger can be 
changed at the discretion of the instru- 
ment engineer. Therefore, he must 
select, adjust and produce satisfactory 
results with the best controller that 
can be had for the given equipment. 
It is only when the performance is 
unsatisfactory, or is likely to be, that 
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the process, the sensitive element, or 
the valve can be altered. Fortunately 
as the knowledge of instrumentahon 
has increased, compromises have been 
effected which have produced control 
that would not otherwise have been 


possible 


CONTROLLER RESPONSES 

Re ferring to Fig. 1, note that the 
output from the process is the input 
to the controller and the output from 


the controller the input to th 
proce These signals (pneumatic, 
electric. etc.) should not be confused 


with the actual materials being proc 
essed in the equipment In fact, to 


the instrument engineer, the material 
going through the valve (steam in this 
case) is the controlling medium, and 
the material going past the sensitive 
clement yuid the yntrolled 
medium. Now it istomary to 
describe anv dvnan hanging) dk 
vice by the output vy in terms of the 
input x. Specifically, the character of 
the controll in determined by 
changing the input and observing the 


output. It cho to make a small 
step change in the input of the con 
troller, as illustrated in Fig. 2a, and the 


output changes a proportional amount 


is illustrated in Fig. 2b, the controlle: 

has a yportional” response. Mathe 

mati th in | xpressed as 
(1) 


For reasons which will be apparent 
later, this equation is often expressed: 

iy/dt) = B (dx/dt (la) 
On the other hand, if the output of 
the entalles changes as shown in 
Fig. 2c, there is an additional response 
called “automatic reset” which changes 
it a rate proportional to the input. 
The reset response alone is 

dy/dt) = A(z — % (2) 
ind the response shown in Fig. 2c 
is a coml ination of the proportional 
and reset responses equated as 
+ B(dz/dt) (3) 
If the response of the controller to the 
stepwise input is as shown in Fig. 2d, 
it has a proportional and a derivative 
response. A simplified equation for 
derivative respon 


(dy/dt) = A (z — 2 


y — yo = C (dx/dt) (4) 
This 7 sation is an exact equation 
for a “perfect’ derivative mecha- 


t-der 

nism. The curve in Fig “Od is typical 
of pneumatic and electric derivative 
devices which do not follow the equa- 
tion exactly. In the first approximation 
they can be considered to a the 
equation and further distinction is be- 
yond the scope of this came. This 
therefore approximate equation can 
also be expressed 

(dy /dt) = C (fa) 
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For a controller with both proportional 
ind derivative responses, the approxi- 
mate equation 1s 

dy/dt) = B (dz/dt) + C (5) 
The equation for a controller with all 
three responses 1S 
ly/dt) = A(z te) + B (dz/dt) + 


dt (6) 
jy /dt) = SR (2 — + S (dx/dt) + 
ST (ta) 


where S = B, R = A/B and T = C/B. 
This is about as far as we can go 

with the development from a visual 
nspection of the responses. However, 
it talkes little imagination to examine 
Eq. (6) and realize that the responses 
are in reality three terms in a series— 
that additional terms could be added 
to both sides of the equation. Fortu- 
nately, from the engineer's standpoint, 
these three control responses scem to 
be quite adequate for most of the 
problems in process control. In fact, 
the so-called “easy” control problems 
may require only one or two responses. 
Note that the three constants, A, B, 
ind C determine the magnitude of the 
various responses and in this sense they 
ire controller adjustments 

As mentioned previously, not all 
controllers have these three responses 
proportional, reset and derivative). 
These more limited controllers can be 
used only on “easy” applications. An 
application is considered easy if (1) its 
time lag is small, (2) if its reaction to 
1 valve movement is small and gradual, 
if the load changes on the process are 
small, gradual, or infrequent, or finally 
3) if top-flight performance is not 
required. For simplicity, case of 
justment and economy, it is customary 
to select a controller with the mini- 
mum number of responses which will 
meet the needed requirements. 


SIGNATURE CURVES 


One of the practical ways of passing 
ilong process information to the in- 
strument engineer is by means of a 
process signature curve. This is the 
curve (transient response) which is ob- 
tained by disconnecting the controller 
from the control valve, as in Fig. 1b, 
making a “step” change to the valve 
and recording the resulting change in 
the process variable. In pneumatic sys 
tems, it is customary to make a 1 psi. 
change in the loading pressure on the 
diaphragm motor. The output process 
variable will usually respond in an 
S-shaped curve. This curve is the sig- 
nature curve of the process, and from 
it the performance of the process with 
various controllers can be approxi 
mated at that temperature and load. 

S-shaped curves as in Fig. 3 are 
characteristic of most industrial proc- 
esses and indicate that the processes 


x 
(a) 
Time 
Proportional 
3% 
(b) 
Time 
> 
3 Proportional plus reset 
| 
te 
Time 
> Proportional plus dervotive 
(conventiona! controiier) 
> 
Time 


Fig. 2—Step change input and correspond- 
ing output responses of proportional, pro- 
portional plus reset, and proportional plus 
derivative controllers. 


have two or more time constants* and 
some degree of “self-regulation.” The 
curve of a two-capacity process with 
time constants T,= 16.7 sec. and 
T, = 0.5 sec. is illustrated in Curve A. 
The addition of a third capacity lag 
T,= 2.5 sec. will alter the curve to 
that shown in Curve B. If a transpor- 
tation lag Ty, = 8 sec. is added instead 
of the third capacity lag, the signature 
curve will be th: it shown in Curve C. 

Selt-regulation is that characteristic 
of a process which inherently tends to 
make the process variable stabilize at 
a new value after a load disturbance, 
independent of a controller. A two- 
cap icity process without self-regulation 
is Illustrated in Curve D of Fig. 3. A 
typical process with a high degree of 
self-regulation is the temperature con- 
trol of an open kettle containing an 
evaporating material a few degrees be- 
low the boiling point. Conversely, if 
the kettle held a material undergoing 
an exothermic reaction, there would be 
zero self-regulation. 

As we have previously seen, the ease 
or difficulty of controlling a process 
can be determined from its signature 
curve. The length of time a process 
takes to first respond to a step change, 
and the rate of process change once it 
does respond, are measures of the 
process controllability. This was recog- 
nized by Ziegler and Nichols in 1941' 
when they first proposed the formulas 
given below for determining the con 
stants S, R, and T shown in Eq. (6a). 


*The time constant is the value of 
1 — l/e = 0.632. It represents 63.2 per- 
cent of the time for an e xponential change 
to reach its final value Editor. 
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This equation is Eg. (6) rewritten for 
conventional pneumatic controllers in 
terms of the Fealer Nichols constants 
While their work can be generally ap- 
plied, their data were expressed in the 
adjustments of a pneumatic controller. 
Since pneumatic controllers are the 
most widely used in the process indus- 
tries, the Ziegler-Nichols recommenda- 
tions are reproduced in the tabulation 
below, in the same form as in the origi 
nal paper. Thus, it can be seen that if 
the signature curve of a process is 
known, the corresponding instrument 
settings for optimum control are 
readily determined as shown in the 
magnified diagrams, right of Fig. 3. 
Proportional 

Sensitivity S = 1/R,L 
Proportional plus reset 

Sensitivity S = 0.9/R,L 

Reset rate R = 0.3/L 
Proportional plus reset plus derivative 

Sensitivity S = 1.2/R,L 

Reset rate R = 0.5/L 

Derivative time T = 0.5/1 
FREQUENCY RESPONSE 

Frequency response is the latest 

analytical tool available for solving 
control problems. Expeni- 
mentally, the method imposes a cyclic 
(sinusoidal) input disturbance on an 


process 


open loop. Then note is taken of the 
resulting output disturbance for vari- 
ous input frequencies. Thus each com- 
ponent part of a process, or a control- 
ler, can be separately analyzed and its 
characteristics graphically expressed by 
an individual trequency response dia- 
gram sometimes called a Bode diagram. 
hese individual diagrams can be com- 
bined to give an overall picture of the 
process controllability, the effects of 
the controller responses, and the ap 
proximate “optimum settings” of each 
response. 

Frequency response data are ob- 
tained experimentally in the following 
way: Fig. la consists of two open 
loops, the process loop and the con- 
trol loop, which are connected to- 
gether in normal use to form a closed 
loop, as shown. To obtain frequency 
response diagrams of the process loop, 
the control loop, or their component 
parts, for use in analytical evaluation, 
the loop is opened in various ways. A 
variable-frequency generator which 
produces a small sinusoidal input varia- 
tion (in this case, a variation in pres- 
sure) is imposed on the open loop and 
the sinusoidal output variations noted 
for steady state conditions. Fig. 1b 


shows how the response of the process 
would be obtained, with the controller 
out of the loop. Fig. lc shows the 
arrangement for the controller alone. 

As the figures show, the input and 
output variations are recorded tor com- 
parison. The ratio of the amplitude of 
the output wave to that of the “fore- 
ing function” (input) is the “gain” 
of the loop. The phase relationship 
or lag of the output wave, in relation- 
ship to the input wave, is also noted. 
Phase lag is expressed in degrees, a 
lag of one full cycle being equal to 
360 deg. Gain and phase values are 
graphically represented as functions of 
the sinusoidal input frequency. 

frequency response diagram, 
therefore, consists of two curves, the 
phase curve and the gain curve. The 
frequency (common abscissa) is usually 
expressed in radians per second (one 
cycle equalling 2 % radians). The phase 
is plotted in angular degrees and the 
gain is often plotted in decibels (db.). 
The decibel measurement originated in 
the communication field and is con- 
venient for several reasons. Conversion 
of gain to decibel units is relatively 
simple, the gain in db. equalling 20 x 
log,» gain. 
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Fig. 3—Signature curves for a two-capacity process with and without transportation lag; 


process without self-regulation. Shows at right curve analysis by the Ziegler-Nichols 
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a three-capacity process; and a two-capacity 
method. 
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CONTROLLER RESPONSES 


If the control instrument (Fig. 1) 
is proportional-respons¢ controller 
ind has a gain of 1.0 the output sine 
wave — will be equal to the 
forcing function amplitude. Corre 
spondingly, if the controller has a gain 
of 10, the output amplitude will be 
10 times the input amplitude. Fig. 4a 
solid lines) shows the frequency re 
sponse diagram for this prop yrtional- 
response controller The diagram also 
llustrates the effect of changing the 


controller from | to 10. A change 
in control gain tai w lowers, the 
gain curve, but does not appreciably 
ilter the pha irve. The diagrara also 
shows that at high frequencies the 
controller can no longer fully respond 
to the rapid cvclic variations and there 
is a decrease in the actual gain and a 

responding increa n the phase 
lag. This is known as the cut-off point 
f the controller 

Addition of the derivative ponse 
to a proport mal r sponse ¢ mit ler 

ustrated in the broken-lin ITVe 

g ta The derivative response 
mtributes a phase lead to the con 


it h th frequencies. This phase 
| v beneficial and tends to off 
ct the phase lag characteristic of all 

ses at higher frequencics. Fffect 
hanging the derivative time T, is 
ilso illustrated 

hig. 4b (solid line graphically 
he response of a propor- 
onal-plus-reset controller. Automatic 


produces a very high gain 
n the controller at low frequencies 
vhich is necessary if the process is to 


1 to the control point ifter a 
load change. Note the initial lag of 
issociated with the reset re 
ponse. As the reset rate is increased, 
both the phase and the gain curves are 
hifted a proportional amount hori 
ntally to higher frequencic 
Phe frequency response of a control 


iT nown 
by the broken-line curves of Fig. 4b 
An important feature of this diagram 
illustrating the advantage of the de 
bel coordinate the introduction of 
the straght line approximation The 
traight ect at tw pomnt 
1 T,. the derivat corn ind 1/7 
the reset corn I, and T. are the 
time constants of the derivative, and 
the reset response pectively. Ther 
ire equal to the reciprocal of the fre 
quency (expressed in radians per s 
ond At this sam ner f equ wr 
the phase angle has reached 45 of the 
10 deg for which each i idivid ial 
time constant is responsible Th 


phase angle for cach time constant is 
the are tan of the product of the fre 
quency and the time constant. It 1s 
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evident that a calculated frequency re 
sponse diagram of the control loop can 
be constructed if the time constants of 
the controller responses are known, 


PROCESS DIAGRAMS 


Reverting to Fig. 1, we see that 
the process open loop consists of the 
control valve, the heat exchanger, and 
the measuring system. Furthermore, 
for simplicity, each of these process 
components can be approximated as 
an individual time constant. Each time 
constant in the process is responsible 
for an ensuing reduction in gain of 20 
db. per decade and a corresponding 
phase lag which reaches a maximum 
of 90 deg. A two-capacity process 
would have a frequency response dia 
gram similar to that illustrated in the 
solid-line curves of Fig. 5a. Associated 
with the time constants of a process 
are other types of lags known as trans 
portation lags, or dead-period lags. 
Thus, a temperature measuring bulb 
located Z ft. from the exchanger 
would have a transportation lag (in 
seconds) equal to Z divided by the 
velocity (ft. per sec.) of the controlled 
medium. Also the lag of transmission 
tubing can be conveniently expressed 
in terms of transportation lag for those 
frequencies vith which we are con 
cerned. There is no reduction in gain 
with transportation lag, but only a 
ipid increase in the phase lag as the 
broken-line curve of Fig. 5a shows. 
This phase lag radians is equal to 
the product of the frequency and the 
transportation time 

\ frequency response diagram can 
be constructed irrespective of experi 
mental work if the main time constants 
corners) of the process are known 
The straight line ipproximation 
method is used to construct this calcu 
lated diagram which in most cases is 
very similar to that determined experi 
mentally. If the ratio of anv two time 
constants is less than 10, the calcu 
lated diagram can be conveniently con 
cted the use of a phase shift 
ruler. The ruler measures the amount 
of phase contributed at each frequency 
by each time constant of the process 
rhe phase contributions are then 
xlded at cach frequency to determine 
the phase angle. The ruler also has 
corrective db. values for correcting the 
straight line approximation curve of 
gain values 


In Fig. 5a for our two-capacity proc 
ess the straight-line approximations in 
licate that the time constants T, and 
I’, have respective lags of 16.7 sec 
ind 0.5 sec. Each corner is responsible 
for an ensuing gain reduction of 20 db 
per decade. Although the experimental 
gain curve reduction does not start 
to occur until a frequency of about 
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Fig. 4a—F.R. diagrams for a proportional. 
and a proportional plus derivative con- 


troller. 
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Fig. 46—F.R. diagrams for a proportional 
plus reset, and a proportional plus reset 
plus derivative controller. 


0.02 radians per sec. is reached, it 
interesting to see that there has been 
i noticcable phase lag at much lower 
frequencies. Phase lag for an indi 
vidual time constant is always self 
evident before an appreciable gain re 
duction occurs. The ultimate phase 
lag is 180 deg., or 90 deg. for each 
corner, 

In the case of the broken-line curve 
of Fig. 5a the capacity lags T, and 7 
again are 16.7 and 0.5 sec. respectiveh 
The transportation lag Ty; has a value 
of 8.0 sec. The gain curve for this case 
is identical with the gain curve with 
out transportation lag. However, the 
phase curves are drastically different 
The phase curve without transporta 
tion lag reaches a lag of 180 deg. at 
in infinite frequency whereas the phase 
curve with transportation lag reaches 
a lag of 180 deg. at a frequency of 0.22 
radians per second. The diagram for 
the transportation lag process is typical 
of processes encountered in industry, 

there is always some transportation 
lag associated with any control system 

\ three-capacity process is iHlustrated 
n Fig. 5b. T, and T, are still 16.7 and 
0.5 sec. respectively whereas T, is an 
intermediate value of 2.5 sec. Addition 


of the third time constant contributes 
in additional 90 deg. of phase lag at 
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high frequencies and also a faster gain 
reduction (60 db. per decade) at high 
frequencies 

The processes illustrated in Figs. 5a 
and b are the same processes that are 
depicted by signature curves in Fig. 3. 
Curves A and C (Fig. 3) correspond 
to Fig. 5a, Curve B to 5b. (Thus, it is 

ssible to establish a definite corre 
[ition between frequency response dia- 
grams and signature curves.) 


STABILITY DETERMINATION 


The type of recovery curve obtained 
after a load change is important in 
most processes. A criterion for good 
contro] is that the area under the re- 
covery curve should be a minimum. 
Furthermore, it has been found that 
the minimum area under a recovery 
curve is obtained when the amplitude 
of each succeeding cycle is approxi- 
mately one-quarter of the preceding 
cycle. This type of recovery curve can 
be approximated from a frequency 
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Fig. 5a—F.R. diagrams for a two-capacity 
shown both with and without 
transportation lag. 
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Fig. 56—F.R. diagram for a three-capacity 
process. Note the three “corners.” 
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response diagram when the open loop 
plots of the process and control loops 
have been combined. The open loop 
criteria for good control are a com- 
bined loop gain of 1.0 and a phase 
margin of 30 deg. (150 deg. phase 
lag). An open loop plot of the com 
plete loop is obtained by simply add- 
ing the frequency response diagrams 
of the open control and process loops. 

The criteria for “hunting” are I 
important Hunting continuous 
cycling) will occur if the input and 
output disturbances of the complete 
loop are in phase and if the gain is 
high enough so that the output ampli 
tude is equal to or greater than the 
input amplitude. A phase lag of 180 
deg. added to the 180 deg. corrective 
action which is inherent in all con- 
troller loops will satisfy the in phase 
relation and a gain of 1.0 will satisfy 
the desired amplitude ratio. Therefore, 
i circuit which has an open loop phase 
lag of 180 deg. for a given disturbance 
will propagate that disturbance if the 
gain is 1.0 or larger, and the open loop 
is closed. 


sO 


CONTROLLER PLUS PROCESS 


ig. 6 illustrates the open loop fre 
quency response diagram of a propor- 
tional response controller (Fig. 4a) 
added to a three-capacity process (Fig 
5b). From this frequency response 
diagram it is clear that a 30 deg. phase 
margin occurs at a trequency of UV 52 
radians per sec. The combined gain 
curve crosses this frequency at a valuc 
of —24 db. To meet our criteria of 
optinum control, it is necessary to 
have the gain curve cross this frequency 
at a value of 0 db. This can be ac- 
complished by raising the gain in the 
controller. Previously we stated that 
an increase in the controller gain did 
not affect the phase curve and only 
shifted the gain curve up. Thus, we 
would need a controller with 24 db. or 
a gain of 15.9 for good control. The 
frequency (cycles per second) at 
which 30 deg. phase margin is ob- 
tained is approximately equal to the 
frequency of the recovery curve. 

Controllability is improved if the 
area under the recovery curve is de- 
creased. Since the area is a function 
of the amplitude and period of the 
recovery curve, it is to our advantage 
to increase the frequency at which a 
30 deg. phase margin is cbtained and 
at the same time increase the gain of 
the controller. 

The open ijoop frequency response 
diagram of a proportional plus deriva- 
tive response controller (Fig. 4a) and 
a three-capacity process (Fig. 5b) is 
depicted in Fig. 7. Using our criteria 
for the desired recovery curve, we find 


now that our 30 deg. phase margin 


occurs at a frequency of 2.4 radians 
per sec. when the derivative time 1s 
1 sec. (solid-line curve). Also, the 
combined gain curve crosses this fre- 
quency at a value of —45 db. Thus 
we would now have a controller with 
a gain of 178. The addition of the 
derivative response has, therefore, ful- 
filled the conditions needed for im- 
proved controllability. It is interesting 
to note what happens when we change 
the derivative time in this case from 
1.0 to 10.0 sec. The broken-line curves 

hig. illustrate the addition of 
more derivative tithe and its effect on 
the combined open loop gain and 
phase curves. The 30 deg. phase mar- 
gin now occurs at 4.2 radians per sec- 
ond, but our gain has decreased to 40 
{ 32 db.) 

Fig. 8 illustrates the open loop fie 
quency response diagrams for a pro- 
portional response controller (Fig. 
4a) and a two-capacity process wit 
transportation lag (Fig. 5a). With the 
indicated time constants of the solid- 
line curves, a 30 deg. phase margin 
occurs at a frequency of 0.165 radians 
per second. This means that we can 
have a controller gain of only 2.8 

) db.). It is immediately obvious 
that transportation lag is extremely 
detrimental to process control. An im- 
provement (broken-line curves) will 
be discussed later. 

There are other frequency response 
methods of obtaining optimum con- 
troller responses which are bevond the 
scope of this paper. One of the most 
widely used and advanced methods is 
the closed loop diagram based on the 
Nichols chart.’ 


FREQUENCY RESPONSE ADVANTAGES 


This discussion has shown that two 
methods are available to measure proc- 
ess and controller characteristics and 
to determine the best controller ad- 
justments on a process. What are the 
advantages of each? First, the step 
responses (Fig. 2) do not give as de- 
tailed information about the controller 
as do the frequency responses (Figs. 
4-8). From frequency response we 
can find the ultimate gain of the con- 
troller (gain after reset) and the gain 
cut-off frequency. Furthermore, some 
controllers have actions which are not 
adequately described by the simple 
equations or by the step response 

Second, and even more important, 
the frequency responses of each com- 
ponent of a process and a controller 
can be added easily to obtain over-all 
performance. Specifically, the ampli- 
tude and phase curves of a diaphragm 
valve can be added to those of a heat 
exchanger, a thermal system and a con- 
troller. The over-all performance can 
then be predicted with surprising 
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Fig. 6—F.R. diagram for a three-capacity 
process and proportional response con- 


troller. Note trequency of 30 deg. margin. 
While signature curves of 
pt yponents can be mmputed 
to i i is tar 
n th ind the t i 
a 

On th her hand, the signature 
cu tuned m 
than the equcn on pro 

" itroller. ‘The usual process 

nstrumentation can be used to obtain 
the gnature ITve while the fre 
quen ponse requires a sine-wave 
generator and a method of measunng 


gain (or attenuation) and phase lag. 
Thus it seems that both methods have 
a pla i the kit of the instrument en 
gineer, and that frequency response will 

suppicmen ither than replace, the 
step pons¢ methods. 

On any process there is no assur 
ig curve, or the 
sponse, will be the same at 
various control points and under all 
load conditions Therefore, for pre 
cise work the signature curve, or the 
frequency response, should be obtained 
under extreme load and set-point con 


ditions, and the controller should be 
adjusted for stability under the most 
difficult situation. In practice this i 
seldom ne irv, for an examination 
of the proce vill often indicate wher 
the most unfavorable s will b 
obtained. A signature curve, or fre 
quency response, under this one set of 
conditions will determine the mavi 
mum safe itroller adjustments and 
the performance of th ntroller on 
the process under the most advers 


conditions 
This process performance is deter 


mined by two factors: {1) the control 
ler responses and their adjustment 
and (2) the type ar re of the load 
changes. A load chan Inv proces 
change requiring the repositioning of 
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the control valve which varies the flow 
of the controlling medium. In the 
heat exchanger, Fig. 1, typical load 
changes are steam pressure and liquid 
throughput variations. From the con 
trol standpoint, when the valve is wide 
pen, the process is considered at 100 
xercent load; when it is half open, the 

| If load changes 
ire sudden and large (e.g., 50 percent 
in ] sec.) controller constants A, B, 
obtain 


wad is 50 percent, etc 


ind C must be large in order to 
good performance. If load changes are 
mall (e.g., 5 percent), or gradual 
¢.g., requiring 1 hr.) the same good 
performance can be obtained with 
considerably lower values of A, B, and 
C. In fact, in some cases, the perform 
ince will be adequate without all three 
responses 


PROCESS IMPROVEMENT 


In the preceding section we exam 
ned the benefits from addition of the 
lerivative response to a controller 
Even greater control improvements 
in often be obtained by a careful an 


ilvsi f the process with the thougl 
f reducing or eliminating the existing 
tin nstants Let us ¢ ynsider th 
najor time constants of the complet 


process f Fig. | 

I'he Valve—The pneumatically op 
erated valve introduces a capacity lag 
nce time is required for its inflation 
ind deflation. A smaller valve or 
different valve of the same capacity 
might require a smaller motor which 
could be inflated or deflated more rap 
idly. In the case of large valves requir 
ing large operators, a “booster” relay 
9 a valve positioner will be helpful 
These devices move the valve mor 
rapidly and reduce its time constant 
However, the added device introduc: 
another time constant which is harm 
ful. The frequency response diagran 
will show whether the device will im 
prove the control or, instead, make it 
unstable 

If the frequency responses 
responses) of a process are different 
at extreme load conditions, the val 
characteristics should be examined 
Possibly a “characterized” valve can 
be selected which will make the r 
sponses more nearly alike so that a 
given set of controller adjustments will 
be more suitable for all load cond 
tions This is particularly helpful 
when the controller would ot 
have to be adjusted to a low gain 
be stable at one extreme condition 

The Heat Exchanger—The time 
constants of the heat exchanger can 
lecreased by reducing its mass, by 
increasing the heat transfer coefficient 
ind by increasing the velocitv of the 
Avoid an over-sized ex 
1 poorly vented steam side. 


or step 


throughput 


} 
hanger 


ind keep the tubes tree of corrosion 
inl scale to keep the time constant 
maller. For top quality performance, 


consider a pump to produce a high 
clocity and small time constant by re- 
circulation 

Consider also methods of eliminat- 


ig load changes and lags from the 
tough’ control problems. Specifically, 


if the load is changing rapidly on this 


heat exchanger, the control can be 
greatly improved by having the tem- 
perature of the output “reset” the 


CSSUTC 


| n the chest which in 
turn operates the control valve. The 


steam 


steam pressure “feels” changes in the 
ncoming tempcrature and flow of the 
throughput long before the tempera- 
ture sensitive clement in the output, 


md THLAAC an ippropriate correction. 
system, called a “pneumatic set” 
or a iscade™” control system, mini- 
mizcs the cffect of load disturbances 
m the temperature instrument. Flue- 
tuations im steam supply pressure 
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controller with two derivative times. 


Gain, decibels 


| 

| ‘ 

} +} 


Frequency, radions per sec. 


Vig. S—F.R. diagrams for a two-capacity 

process with transportation lag, and a pro- 

portional response controller, before and 
ter nmprovement. 


Mav 


| 
i] 
5 
| 
| 
| 
an AN | 
BS: 
=- Pe 
+ - id 
eal } a 
40} Solid lines curves “a 
+ 
16.7 sec T, 
2 
| 


(which would otherwise disturb the 
temperature sensitive element after a 
time interval) are sensed much earlier 
by the pressure sensitive device in the 
shell and are completely eliminated 
from the temperature control problem 

Another method of eliminating or 
minimizing the effect of load changes 
on the heat exchanger is by the use of 
steam pressure controller. This instru- 
ment addition is not as effective as 
the cascade instrumentation, but it 
does prevent load changes due to steam 
fluctuations. Since steam pressure var- 
iations are apt to be sudden, the con- 
troller can provide a real contribution 

Primary Measuring Element—Bare 
thermocouples, bare resistance ther- 
mometers, and bare thermal systems 
have short time constants. Of the 
three bare thermal svstem is 
sufficiently rugged for general use and, 
hence, it offers the greatest possibility 
for improving process controllability 
When a well is necessary for corrosion 
resistance or other reasons, the inser 
tion of the sensitive clement should 
insure close clearances and intimate 
contact 


only the 


Measurement 
portant hr 
point, special 
given to the 


ciated with the 


Especially Im 

proc cs st ind 
ittention should be 
measurement lag 
scnsitive element. Con- 
sider for example, the case of an ele- 
ment with an excessive thermal lag 
due to a large air gap inside the well. 
Relatively good performance might be 
apparent at the controller where indi- 
cations and records are often obtained, 
vet the actual variations on the outside 
of the well might be excessive. In 
fact, when a “slow” thermal system is 
used on a “fast” process, actual tem- 
perature variations following load 
changes are many times the indicated 
values. Thus, it may be seen that we 
are looking at the process through 
“fogged” glasses—we really don’t 
know what is going on. 

While such sluggishness is most 
often associated with temperature 
measurement, the same phenomenon 
occurs when flow is measured by a 
mercury manometer. The inertia of 
the mercury and the resistance of the 
U-tube often cover up the rapid 
changes in pressure which occur across 
the orifice. In flow, this measurement 
problem has been solved by using 
aneroid (dry) or bellows type meters 
with low volumetric displacement. In 
temperature the problem is not easy, 
for the well cannot be eliminated for 
safety reasons, alone, in many indus- 
tries. Probably the most satisfactory 
solution to the thermal lag problem 
so far is the primary clement with an 
added derivative response. If the time 
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constant of the derivative response is 
set equal to the thermal lag of the 
sensitive element and the well, the 
signal to the controller approaches 
that which would be obtained if the 
well were not there. In conclusion, 
measuring lags must be short for two 
reasons: (1) to be able to control the 
process better, and (2) to know what 
the actual variable is doing 

Primary Element Location—Trans 
portation lag is very detrimental to 
control, hence, the sensitive clement 
must be placed as close as possible to 
the heat exchanger 

Temperature Transmitter and Tub- 
ing—The transmitter itself has a small 
time constant, but it is important for 
it can include a derivative response 
which will minimize the effect of the 
well’s lag. The length of transmission 
tubing should be as short as possible 
to keep the transmission lag small. 
When long leads are necessary to cen 
tralize operations and information, 
consider the possibility of close 
coupling the controller, and transmit 
ting only the set point and the value 
of the controlled variable. This re 
moves the transmission lags from the 
control circuit itself. Incidentally, 
transmission lags are small (1 sec./ 
100 ft.) and are important only on 
“fast” applications 

Returning to Fig. 8, which is a fre- 
quency response diagram for a process, 
let us note how its controllability can be 
improved by applying the principle of 
reducing the time constant. The proc- 
ess of Fig. 8 is not as complicated as 
the heat exchanger since it has only 
three time constants. However, let us 
assume (solid-line curves) that the ca- 
pacity lag of the heat exchanger is 
16.7 sec., the capacity lag of 0.5 sec. 
is due to the pneumatic control valve 
and the dead time lag of 8.0 sec. is 
composed of a transportation lag of 
4 sec. and a transmission tubing lag 
of 4 sec. For our purpose, let us as- 
sume that all other time constants are 
negligible 
REDUCING 


TIME CONSTANTS 


lo reduce the time constant of the 
heat exchanger, let us install a circulat 
ing pump which increases the veloc- 
ity through the exchanger and re- 
duces its time constant to 10 sec. To 
further reduce the transportation lag, 
move the temperature sensitive ele- 
ment closer to the heat exchanger so 
that the velocity distance lag is only 
1 sec. At the same time, close-couple 
the controller with the transmitter and 
the valve motor so the tubing lag is 1 
sec., making the total transportation or 
dead time lag 2 sec. Close-coupling 
the controller to the control valve will 


probably reduce its time constant 
slightly to 0.4 sec. The broken lines 
of Fig. 8 show the open loop fre- 
quency response diagram of the im- 
proved process. The controller gain 
i a 30 deg. phase margin is now 5.0 

14 db.) and the frequency is 0.50 
radians per sec. As a result, the con- 
trol variable will not be disturbed as 
much by a load change and it will re- 
turn to the desired value much more 
quickly. In fact, if it is important, a 
very close approximation of the recov- 
ery curve can be calculated by fre- 
quency response methods. 

In conclusion, step response and fre- 
quency response diagrams provide 
methods of conveying process infor- 
mation to the instrument cngineer. 
The diagrams should be obtained at 
extreme set-point and load conditions. 
In reverse, hes same diagrams allow 
the instrument enginecr to describe 
fully the controller, valve, and sensi- 
tive clement performance to the proc- 
ess engineer. Even more important is 
the fact that the frequency respose 
diagrams can be combined readily to 
predict the performance of a control 
system on a process without making 
the actual installation and testing the 
complete assembly. Thus, the effect 
of design improvements can be prede- 
termined and the costly trial-and-error 
method climinated 

We have also seen that if only the 
time constants of a piece of equipment 
ire known, a reasonably accurate fre- 
quency response diagram can readily 
be constructed and the performance of 
the process with a given controller, 
valve, and sensitive element can be 
predicted. Even the best controller 
settings are determined. Thus, the in- 
strument engineer has powerful tools 
it his command, but it must be rec og- 
nized that they can be used only if 
process information is available. 

Eventually, it can be predicted that 
frequency response information will be 
supplied by the manufacturer for sim- 
ple pieces of equipment. With this 
and the frequency response of con- 
trollers, the task of applying instru- 
ments to processing equipment will be 
greatly facilitated. 
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Process Control by End-Point Analysis 


Modern operations demand immediate and continuous knowledge of composition of 


process streams. 


End-pomt analysis, or process con 
trol by analvs: ot the P 
successful only when ana t 
sults can be obtamed in a minimum of 


time. [he ideal is a method of con 
tinuous analysi 
stantancous indication of variations in 
the quality or composition of the 
product 

In the past, plant operators would 
have settled for end point analysis 
alone, making operating corrections 
manually. But 
demands automatic 


which gives an im 


modern industry als 
control of the 


variables This is normally done 
through a separate mechanical or ek 

tronic brain in conjunction with the 
analytical imstrument However, im 


their more advanced development, cer 
tain of the analytical instruments to 
be described here, when properly ap 
plied, can perform both function 

Analvsis of a mixture for a given 
component is based upon some prop 
erty of that substance. There are a 
large number of such properties, but 
they may be listed under seven classi 
fications: chemical, mechanical, ther- 
mal, electrical, magnetic, optical and 
nuclear 

Mechanical, thermal, electrical and 


magnetic properties usually are not 
highly specific, though the easiest to 


develop into reliable instruments 
There are exceptions (for example, the 
paramagnetism of oxygen), but in gen 
eral these properties, when measured 
in a mixture, are a summation of all 
those in the mixture and are not char 
acteristic of the individual compon 
ents. On the other hand, many of 
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chemical 
though 
uch instrumentation often 1s compli 
cated and expensive or has other bad 
tceatures 

Industrial needs have given great 
impetus to the development of instru 
ments of high selectivity. ‘This has 
been the most significant development 
In particular, instru 
ments based upon spectroscopic pnn 
ciples have obtained wide acceptance, 
and their potential seems unlimited 
In addition, imgenious arrangements 
have been devised to combine the 
high selectivity of chemical reactions 
with other techniques which are more 
readily adapted to mstrumental meas- 
urement 

Since progress in end-point analysis 
has largely paralleled that of instru 
ments with high selectivity, the major 
part of this article is devoted to such 
instruments. On the other hand, there 
have also been significant develop 
ments in instruments based upon non 
selective properties. ‘These, because 
of their relative simplicity, are still 
the mainstay of many simple processes 
and will continue to retain their use 
fulness in the future. Discussion, 
however, will be limited to those 
which appear to be the most impor- 
tant or have shown significant changes 
mm recent years. 

For purposes of this article, the dif 
ferent instruments are classed as non 
selective, of limited selectivity, and 
selective 

Depending upon the circumstances, 
non-selective instruments can _ give 
very specific results; for example, in a 
two-component mixture. But, in gen 
eral, the property being measured is 
not an especially distinguishing prop- 
erty of the substance in question. 


nuclear and 


properties are very specific, 


the optical, 


in recent years 


DENSITY AND SPECIFIC GRAVITY 


Measurements of density are still 
generally based upon the hydrometer, 
though excellent instruments using 
other principles are available. In the 
hvdrometer types an electromagnetic 
pick-up is the usual device for locating 
the exact position of the hydrometer 
bulb 

One instrument of especial interest, 
the Densitrol ( Precision Thermometer 
& Instrument Co.), uses a floating 


Laboratory instruments have moved into key plant functions. 


plummet weighed with a hanging 
chain attached to the side of the ves 
scl. The operation is thus similar to 
the Chainomatic balance. | or this in 
strument, sample flow rate may vary 
from 0.1 to 0.5 gpm. without affecting 


the readings, and sample strea may 
be under pressures up to 500 psi 
One type of density meter weighs a 


constant-volume sample in a bulb at- 
tached to a lever arm and scale. It is 
especially useful for controlling opera 
tions in which two liquids are blended 
to a desired composition. Another 
type embcdies two tubes of different 
lengths dipping into the liquid. Air or 
water is bubbled through the tubes, 
and the difference in pressure between 
the two tubes is a function of the den- 
sity of the liquid. ‘This instrument is 
especially useful with mixtures con- 
taining solid particles or fluids having 
poor flow characteristics 

\ further type is claimed to record 
accurately and continuously the chang- 
ing gravity of a gas to three points in 
the fourth decimal place. It operates 
on the principle of equalizing the 
buoyant effect of the gas in compari- 
son with air, by adjusting the pressure 
in the sample chamber. It automatic- 
ally corrects for variations in baro- 
metric pressure and temperature 


VISCOSITY 


Viscosity is gradually being recog 
nized as one of the most fundamental 
properties of matter. Where viscosity 
has a direct bearing on the quality of 
the product, the viscosimeter must 
be carefully selected. While there are 
innumerable laboratory viscosimeters 
which are not adaptable to process 
control, there are others which are 
very useful for this purpose and may 
be used for continuous or fairly rapid 
intermittent measurements 

The first of these (Norcross) em- 
ploys an orifice at the end of a cylin- 
der, with a 2 to 6-min. cycle for filling 
the cylinder and expelling the fluid 
through the orifice by means of a pis- 
ton. The time required is recorded on 
a chart. 

The Viscorator (Fischer & Porter) 
is based on the rotameter principle 
The fluid flows through a typical rota- 
meter tube containing two floats, 
one of which is highly sensitive to vis- 
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cosity changes and the other virtually 
insensitive. The latter is used to ad- 
just the flow to a constant value so 
that the first float gives the vis- 
cosity measurement. The application 
of both of these viscosimeters would 
be to Newtonian liquids. 

A third instrument, the sonic ty pe 
(Rich-Roth), is simply a vibrating 
disk, the loss of energy by the damping 
of the vibrations being a measure of 
the viscosity. This one is relatively 
new and as yet has not been widely 
applied. It can be readily applied to 
any liquid simply by inserting the disk 
in the side of the containing vessel 
The high-frequency vibration used, 
however, can modify the characteris- 
tics of the material, and this may have 
to be guarded against if it is of con 
sequence to product quality 

Finally, there is the spindle type 
(Brookfield Engineering Laborator 
ies). The spindle is rotated at a con 
stant speed, and the drag on a coiled 
spring attached to the motor shaft and 
spindle is a measure of viscosity 

This type, depending upon speed 
of rotation and design of spindle, is 
applicable to wide ranges of viscosity 
problems and is especially useful for 
non-Newtonian fluids. The instru 
ment is not affected by tempcratur 
and thus can be used on hot materials. 
Another advantage is that readings are 
given directly in centipoise units 

l'ypical wherc 
meters are applied in end-point analy- 
sis are in controlling polymerization 
reactions, controlling the addition of 
solvents to printing inks, and in the 
preparation of textile sizing solutions 


problems ViSCosi- 


REFRACTIVE INDEX 


While refractive index is a very spe 
cific property of a pure substance, a 
measurement on a multi-component 
muxture 1s an ivcrage ot components 
present. Therefore, refractometers are 
classed as non-selective instruments. 
However, the precision of refractive 
index measurements offers strong in- 
ducements to their use in process con- 
trol, and continuous automatic record- 
ing instruments are now commercially 
wailable. 

[he Robomatic (Precision Scien- 
tific Co.) is offered with controlling 
elements. It is essentially a dipping 
refractometer, in that the liquid sur- 
rounds the prism. Monochromatic 
light is passed along the sample- 
prism interface. Some of it is re- 
fracted through the glass prism, form 
ing a light-dark field on an eye-piece 
as well as on a narrow slit mounted 
in front of a movable photomultiplier 
tube. Arrangements are provided 
whereby the phototube assembly is 
caused to move up or down in accord- 
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GAS ANALYZER measures thermal conductivity of the sample. 


ance with the light-dark interface, and 
an associated pen-and-lever mechan- 
ism affords a permanent record of 
variations in the refractive index 

Another type of refractometer 1s 
based on the principle that refrac 
tive index is related to the intensity 
with which hght is reflected from the 
interface of two materials. ‘This of- 
fers a number of advantages: (1) ‘The 
response of a photoelectric cell, vary 
ing with the intensity of light, can 
be readily adapted to recorders and 
controllers; (2) it is applicable to 
either transparent Of Opaque ma- 
terials; and (3) measurements can be 
made simply by installing a prism in 
the side of the flow line. The use of 
in additional prism against a standard 
liquid permits the use of a bridge cir- 
cuit, providing differential measure- 
ments with resulting greater accuracy. 
This instrument is not yet commer- 
cially available 

A simple non-recording refractom- 
eter (C. A. Brinkmann & Co.) can 
be inserted in the side of process ves- 
sels. Light refracted from the fluid 
results in a light-dark interface on a 
viewing screen. This instrument is 
recommended mainly for measuring 
the concentration of solid matter in 
fruit juices, jams, organic liquids and 


pulps. 


THERMAL CONDUCTIVITY 


Dependence of the temperature, 
and hence the electrical resistance of 
a heated filament, on the thermal 
conductivity of the atmosphere sur- 
rounding the filament has been known 
for a long time, and many useful gas 
analyzers are based on this principle. 
Recent advances have been directed 
at improving the accuracy and re 
liability of the results. 

In all instruments the filament re- 
sistance of the sample cell is compared 
in a wheatstone bridge circuit with 


that of a reference cell filled with a 
standard gas, as shown in Fig. 1. The 
standard gas may or may not be satu- 
rated with water vapor. By using this 
reference cell for a second gas stream, 
differential analysis is possible. 

Remote indicating devices have 
been developed with automatic com- 
pensation for leads of various length 
between sampling points and indica- 
tor. One such unit (Gow-Mac Instru- 
ment Co.) can be switched to any 
number of thermal conductivity units 
for multiple sampling 

Thermal conductivity instruments 
have been applied to determinations 
of ammonia, sulphur dioxide, oxygen, 
hydrocarbons, hydrogen sulphide, 
helium and argon. Most commonly, 
however, they are used for dctermina- 
tion of carbon dioxide. 

These instruments are also especially 
useful for the determination of hydro- 
gen. Here the very high conductivity 
of hydrogen relative to other gases 
makes it almost a selective measure- 
ment 


HEAT OF COMBUSTION 


Catalytic combustion gas analyzers 
determine the composition of a com- 
bustible gas mixture by measuring the 
temperature rise caused by combus- 
tion at the surface of a heated plati- 
num filament. Like thermal conduc- 
tivity instruments, measurement is 
based on the change in electrical re- 
sistance relative to a comparison fila- 
ment. 

However, new problems arise, such 
as instability due to zero drift. This 
is overcome in a new type (Davis 
Emergency Equipment Co.) in which 
a thermocouple is used in conjunction 
with each filament. The circuit is 
shown schematically in Fig. The 
thermocouples are connected in oppo- 
sition, so that they measure the dif- 
ference in temperature of the two fila- 
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COMBUSTIBLE GAS analyzer, feedback thermocouple type 


ment \ vanable resisto 


filament is driven by a 
that, as the temperature of the fila 
ment tends to increase, 
bustion 
through it is decreased t 


at its surface, the 


it a 


the same temperature as the refer- 
ence filament 
Combustion analyzers are applicable 


to many kinds of gases 


concentrations. It is apy 


excess of oxygen is required, and for 
iry to 


sample with fixed propor- 


high concentrations it is ne 


dilute the 


tions of air or oxvgen. The reverse 
procedure can also be used to measure 
oxvgcn nceentration 
DIELECTRIC CONSTANI 

The dielectric property up to the 
present has not had general applica 
tion for end-point analysis, although 
it is consider cquarte to 
have iter utility than a number of 
other mor ead technique 
To some extent 1 applications may 
be awaiting the « lopment of com 
pact, relat nple, stable variable 


r m senes 
with the power supply to the sample 


mnotor so 


owing to com- 


current 


and over wide 
apparent that an 


oscillators. kor, except for a 
few materials with very high dielectric 
constants, such as water, the actual 
diclectric measurement must be very 
accurate. While this can be readily 
done in the controlled conditions ot 
research laboratories, it becomes morc 
difficult under plant conditions. 

Two types measuring 
dielectric-constant meters are avail 
able. The first uses two capacitors 
in a single oscillating circuit. One 
capacitor is used for the material and 
the other forms part of a bridge cir 
cuit. As the dielectric of the ma- 
terial changes, the vibration frequency 
of the circuit also changes. In order 
to balance this effect, the capacitance 
of the other condenser is tuned in the 
opposite direction, and this motion 
is automatically followed by a recorder 

A second type of instrument em 
ploys a single capacitor. As the oscil 
lating frequency changes with the di 
electric constant of the material being 
measured, it is mixed with that of a 
constant-frequency oscillator in such 
1 way that the difference in frequency 

stained by a frequency meter 


frequency 


Dielectric-constant devices have 
been applied mainly to oxygenated 
compounds which have high dielec 
tric constants. While applications to 
liquid streams have been made, most 
are to solid materials, such as cotton, 
paper and coatings. A special appli 
cation is in the measurement of the 
moisture content of granular materials. 


pH, OXxipATION-REDUCTION POTENTIAI 
AND ELECTRICAL CONDUCTIVITY 


These three measurements are old 
standbys in process control and all 
are based on the behavior of an elec 
trolyte when subjected to certain ele 
trical procedures 

Determinations of pH for the con 
trol of active acidity are probably the 
nost common of all process control 
procedures, being readily adaptable fo 
iitomatic and continuous recording 
l.iectrometric measurement of pH. 1s 
based upon the principle that certain 
types of electrodes, when immersed in 
an aqucous solution, develop an clec 
trical potential which depends upon 
the concentration of hydrogen ions in 
the solution. ‘The most important of 
these for industrial use is the glass 
electrode. A reference electrode of 
constant potential, regardless of con 
ditions, is needed, and the calomel 
electrode appears to be ideal for this 
purpose. The electrical potential be 
tween the two clectrodes is amplified 
and recorded 

Recent developments have featured 
electrodes of entirely waterproof con 
struction and electrode assemblies 
which can be immersed directly in 
reaction vessels, without the neces 
sity of sampling lines. Also, an im 
proved glass electrode can be 
up to pH 14 

Oxidation-reduction potentials are 
not so widely used. They depend upon 
the fact that a suitable non-reactive 
electrode, when immersed in a solu- 
tion containing oxidized and reduced 
ions in equilibrium, takes on a poten 
tial which depends on the relative 
concentrations of these ions. The 
usual electrode is made of platinum 
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or gold, and here again the calomel! ret 
erence electrode 1s used 

Electrical conductivity is a measure 
ot the current-carrying ability of all 
ions in solution. It is expressed as the 
conductance reciprocal olims 
(mhos) between two clectrodes ex 
actly 1 cm. square and | cm. apart 
The conductivity cell forms one arm 
of an a.c. bridge. The electrodes are 
usually platinum coated with platinum 
black and are usually in a glass o 
hard rubber envelope 

Electrical conductivity 
ments would be useful in any process 


where there is a significant change in 
the number or type of ions present 
in a solution, the types being distin- 
guished by their relative speeds of 
migration. This, however, is appreci 
able only for hydrogen. Its application 
becomes unique, however, in deter 
mining the purity of water, in that the 
conductivity is directly proportional 
to the ion content for low 10n concen 
trations. Some imstruments are calli- 
brated to zero for pure water and read 
directly im terms of impurity content 
within the range 0 to 30 ppm. of 
sodium chloride. 


Partial or Limited Selectivity 


Instruments of limited selectivity, 
owing cither to the property being 
measured or to the procedure used, 
give specific results even in multi 
componcnt mixtures 


PARAMAGNESISME AND DIAMAGNELISM 
(OXYGEN 


It has already been shown that 
oxygen can be measured by combus 
tible gas analyzer Phe special mag 
netic propertics of oxygen can also 
be used to determine oxvgen content 


of gases. Oxygen is strongly para 
magnetic; that is, magnetic lines of 
force pass through it more re idily 


than through a vacuum, while most 
other gases which might be found in 
an industrial mixture ar lightly 
diamagnetx 

‘Two instruments are available based 
on this principk One of them 
(Amold O. Beckman) consists of a 
dumbbell-shaped glass test body and 
mirror mounted on a silica torsion 
fiber, perpendicular to axis of the 
dumbbell The dumbbell rotates in 
an inhomogencous magnetic field, its 
rotation bemg observed by a standard 
lamp and scale. Sensitivity is high 
full scale corresponds to a change in 
the partial pressure of oxygen from 
0 to 20 mm 

A second type of instrument (Hays) 
depends for its operation on the fact 
that oxygen becomes less paramag 


netic as its temperature rises. The 
measuring and comparison cells, cach 
containing a glass-covered platinum 


resistance element, together with 
fixed resistors form the arms of ; 
wheatstone bridg« The circuit for 
this instrument is shown in Fig. 3 

The measuring cell has _ tapered 
pole picces in opposite walls An 
Alnico magnet supplies a strong field 
between them. As oxvgen enters the 
cell, it is heated by the platinum 1 
sistor and becomes less paramagnetic 
As a result it is displaced bv coo 
strongly magnetic oxvgen. ‘The con 
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tinuous circulation cools the resistor, 
its resistance decreases and the wheat 
stone bridge unbalances. ‘The un- 
balance is amplified and recorded as 
percent oxygen. 

Analyzers of this type can also be 
used for nitric oxide, which is corre- 
spondingly very highly paramagnetic 
compared to most other gases 


MERCURY, HALOGEN AND SMOKE CON 
CENTRATION 


Operation of the mercury detector 
General Electric) is based on the 
absorption by mercury vapor of the 
2,537 A. resonance line emitted by a 
low-pressure mercury vapor lamp. Air 
containing the mercury vapor is passed 
through a cell with quartz windows 
situated between the lamp and an 
ultraviolet-sensitive photoelectric cell. 
\ bridge amplifier is used and re 
sults shown on a meter calibrated in 
terms of mercury concentration 

Ihe instrument is sensitive to 0.03 
mg. of Hg per cu. m. of air. It shows 
some sensitivity to ofganic impurities 
in the air which have absorption bands 
in the 2,537 A. region. The effect of 
these can be readily checked 

\ chemical method is based on the 
darkening of selenium sulphide-impreg 
nated papers by mercury vapors and 
comparison with standards. This 
method can provide an integrated 1c 
sult over a period of time, the vapors 
being brought into contact with a 
rotating disk containing the sclenium 
sulphide 

\n instrument has been developed 
General Electric) for the detection 
of halogens and compounds contain 
ing them, based on the fact that ther 
is a marked increase in thermioni 
emission when the air surrounding th« 
electrodes contains these compounds 
(Fig. 4). According to claims, it is 
sensitive enough to detect leaks equiva 
lent to 0.01 oz. of Freon escaping per 
\T It is primarily used as a leak 
detector 


Measurement of the imtensity of 
smoke, fog and must concentration 1s 
of considerable importance and can 
be done simply with the use of a 
light source, a suitable cell which 
samples the air, and a light detector. 
\ typical instrument uses a scaled- 
beam spotlight at one end of a slotted 
tube and a sealed-beam bolometer at 
the other end 


HUMIDITY 


Measurement of humidity of 
considerable importance and 1s essen- 
tial im many industrial processes. 
Where the moisture content 1s very 
critical, as in refrigerating gases, resort 
is made to chemical methods to ob- 
tain the required accuracy. In the 
case of Freon, infrared absorption 
spectroscopy has been useful. ‘These 
are not continuous or automatic 
methods, however, and any imstru- 
ment advancement in humidity meas- 
urements, cither to less complicated 
apparatus OF to greater accuracy, 1s 
always welcomed. Among the wide- 
spread uses of humidity control tha 
might be considered as part of end 
point analysis are the processing and 
packaging of hygroscopic materials, 
checking the efficiency of drying sys 
tems, controlling the moisture content 
of furnace atmospheres, and processing 
ot ceramics 

Other than chemical methods, the 
dewpoint method is probably the best 
standard for humidity determinations 
The gas to be tested comes in con 
tact with a metallic mirror to which 
a thermocouple is attached. The mir- 
ror is cooled by directing a stream of 
cooling gas, such as carbon dioxide 
against its back. Flow of cooling gas 
is increased until a spot of moisture 
condenses on the cooling surface 
Slight increase or decrease in the flow 
of cooling gas will cause alternate con- 
densation and evaporation of moisture, 
ind this is observed through an in 
spection window in the sample cham 
ber. The dewpoint temperature is 
read directly from an indicating instru- 
ment. 

This is a manually operated instru- 
ment. It has, however, been devel- 
oped into a continuous recording 
instrument by the following modi- 
fications. Formation of the dew spot 
is measured by a light beam reflected 
from the surface of the mirror to a 
photoelectric cell. <A_ refrigeration 
wvstem produces a constant flow of gas 
wainst the back of the mirror. A 
heater mounted behind the mirror 
raises the temperature of the mirror 
to the dew point. The amount of 
light reflected to the photocell con- 
trols the heater, and there is a steady 
cvcle between dew formation and re- 
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moval, the maximum amplitude of 
which is about 2 deg. F., regardless of 
the actual temperature being recorded 
from ambient to —90 deg. | 

Ihe electro hygrometer (American 
Instrument) works on a much differ- 
ent principle. It consists of a poly 
styrene cylinder doubly wound with 
wire. This is coated with partially 
hydrolyzed polyvinyl acetate contain- 


ing a small percentage of lithium 
chlonde 

Since lithium chloride is hygro- 
scopic, it gains or loses moisture until 


it is in equilibrium with the partial 
pressure of water \ ipor m the atmos 
phere around it. This, in effect, makes 
the clectrical conductivity of the film 
i function of the relative humidity 
¥f the atmosphere, which can thus b 
determined by measuring the electrical 
conductivity Ihe range of relative 
humidity determined depends on the 
lithium content of the coating, and 
for maximum accuracy eight elements 
ire used to cover the range 7 to 100 
percent relative humidity. Indicators, 


controllers and recorders are available 
for this instrument. 

The Dewcel (Foxboro) is an ingen- 
ious modification of this instrument 
but operates on a different principle. 
Basically, the idea is that the partial 
pressure over a saturated lithium 
chloride solution is in equilibrium 
with the partial pressure of moisture 
in the air at the same temperature 
Below this temperature moisture 
would condense from the air, and 
above it moisture would evaporate 
from the solution. In the first case 
some lithium chloride would go into 
solution and in the second it would 
crvstallize out 

It is thus similar to the dewpoint 
method using cooled mirrors, but the 
vapor pressure above the saturated 
lithium chloride solution is much less 
than that for water at the same tem- 
perature Thus the lithium chloride 
solution can be operated at much 
higher temperatures, and _ refrigerants 
ire not needed except at very low 
humidities 


Fully Selective Instruments 


Propertic sured by the sc 
truments are specihc in nature ind 
vill usually differentiate the substance 
in question from other components in 
mixtur There are two gencral 
tvpes—those based on chemical reac- 
tions and those purely physical in 
nature 


CHEMICAL PROPERTIES 


Some instruments are based upon 
the sensitivity of a chemical reaction, 
ombined with a physical technique 
iutomatic recording of the result 
For example, the sensitivity and ac- 

racv of determining carbon dioxide 


in a mixture of gases by thermal con- 


ductivity (a physical method) can be 
greatly in ised by comparing the 
conductivity of the original sample 


with that of a 


CO, has been 


imple from which the 
ibsorbed (a chemical 
technique It ipparent that this 
could running the gas 
through one conductivity cell, then 
through the absorber (solution of 
barium hydroxide), and then through 
the comparison cell. This is a type of 
differential analysis 

A refinement on the thermal con- 
ductivity method for CO, gives good 
results for carbon monoxide in the 
presence of CO,. The latter is re- 
moved by a_ potassium hvdroxide 
Ascarite absorber, and the CO con- 
verted to CO, by passing it over hot 
iodine pentoxide. Concentration is 
measured in the thermal conductivity 
ceiis. Problems that have to be over- 


be lone by 


come are maintenance of constant 
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flow rates of sample and absorbing 
solution and the thermostatting of 
conductivity cells Replenishing of 
reagents is also necessarv, but this can 
be done at prolonged intervals by 
using auxiliary tubes in parallel which 
can be switched into the circuit. 
Determination of hvdrogen  sul- 
phide in a mixture of carbon mon- 
xide, hydrogen and inert gases 
illustrates still another technique 
Here the gas is brought in contact 
with a piece of cloth impregnated 
with lead acetate. The H.S reacts to 
form black lead sulphide; the exposed 
urea of cloth is illuminated, and the 
reflected light measured by a photo- 


cell. A similar area of illuminated un- 
exposed sample and second photocell 
act as a control 
the difference in output of the two 
photocells. The cloth strip can be 
advanced at fixed intervals to expose 
unused sections 

Automatic titration would be verv 
desirable for process control but, in 
general, laboratory developments of 
this nature have been too complicated 
for plant use. However, one instru- 
ment (Consolidated Engineering) 


seems to have possibilities. Its sche- 
matic diagram is shown by Fig. 5. It 


} 


has been developed for the automatic 
titration of mustard gas with bromine, 


but may be used for any sulphur com- 
pound 

The gas is bubbled through an acidi- 
fied potassium bromide solution in 
the titration compartment and the 
reactive sulphur compound absorbed. 
he titration compartment is also an 
electrolytic cell which produces bro- 
mine for the titration. This is con- 
trolled by the potential between a 
platinum clectrode in the titration 
compartment and a calomel electrode 
in an outer compartment; the clec- 
trolvsis titration is carried out by a 
second platinum electrode in the titra- 
tion compartment and another in the 
outer compartment. When there is 
in excess of sulphur in the titration 
compartment the potenti il rises, caus- 
ing an increased current to a d.c. am- 
plifier. Th f the amplifier 
the clectrolysis svstem, caus- 
bromine to be produced 

Several attempts to adapt standard 
hemical procedures to continuous 
yperation have been made on the 
standard Orsat gas analvzer. This is 
carried out by a discontinuous batch 
sampling technique which operates on 
a 2 to 3-min. evele. 
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AUTOMATIC TITRATION for sulphur compounds involves bromine electrolysis. 
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ELECTROMAGNETIC SPECTRUM ranges used in analytical instruments. 


The Thomas Autometer (Leeds & 
Northrup), a special instrument for 
the determination of sulphur dioxide 
in air, employs clectrolytic conduc 
tivity as the physical technique. <A 
continuous sample is passed through 
an absorbing tower counter-current to 
a hydrogen peroxide-sulphuric acid 
solution; the SO, is absorbed and 
converted to the sulphate ion. The 
solution is then passed to an clectro- 
lytic conductivity cell and the result 
recorded in ppm. SO, on a recorder 
by comparison with the conductivity 
of the solution before absorption. Im- 
purities such as oxides of nitrogen, 
HCl, HLS, and ammonia can cause 
interference, though hydrocarbon 
gases and CO, do not. Results can 
be obtained continuously or integrated 
over 30-min. intervals. The instru- 
ment is reputed to be accurate to 0.1 
ppm. SO,. 


PHYSICAL PROPERTIES 


End-point analysis generally _re- 
quires the measurement of a unique 
property of the material, if the sys- 
tem is multi-component. Since pres- 
ent-day scientific techniques facilitate 
the study of the electromagnetic 
spectrum in great detail, certain in- 
struments known generally as spec- 
trometers have been established as 
tools for studying characteristic prop- 
erties of materials arising either from 
the emission or absorption of radia- 
tion. These instruments are based 
upon measurement of the following 
characteristics 

1. Emission of ultraviolet and vis- 
ible light. 

2. Absorption of ultraviolet radia- 
tion. 


. Absorption of visible radiation 
. Absorption of infrared radiation. 
Raman phenomena. 
Molecular mass. 
X-rays: absorption and diffrac- 
tion 
8. Electron diffraction. 
9. Electron microscopy. 
10. Absorption of microwaves. 
11. Fluorescent phenomena. 
Greatly simplified, a portion of the 
electromagnetic spectrum of interest 
in a discussion of these instruments is 
presented in Fig. 6. 


EMISSION RADIATION 


Instruments employing radiation 
given off by the material being meas- 
ured are classed as emission spectrom- 
eters. They are used extensively in 
the chemical ficld for the intermittent 
testing of process raw materials and 
products, but their development for 
process control has reached its highest 
level in the metallurgical ficld, where 
direct-reading spectrometers are not 
uncommon. A typical instrument of 
this type (Baird) is currently being 
utilized to analyze ferrous and non- 
ferrous alloys. In 1 min. this instru 
ment yields quantitative results on 12 
elements in an alloy sample. 

Fig. 7 illustrates the basic diagram 
of a simple spectrometer. Energy 
from the source passes through a slit 
and falls on a prism, which can be 
made of various materials, depending 
upon the region of the spectrum 
studied. The dispersed radiation is 
either recorded on a_ photographic 
plate or detected by means of photo- 
sensitive tubes 

A very simple instrument has been 
developed especially for determination 


of sodium and potassium. The solu- 
tion containing the sodium or potas- 
sium ions is sprayed into a bunsen 
burner flame and the sodium and 
potassium spectral lines emitted are 
isolated by either a spectrometer or 
a filter photometer. Intensity of the 
radiation obtained is observed by a 
photoelectric cell and recorded on a 
meter. This instrument has received 
wide use in laboratories and offers pos- 
sibilities for process streams. 


ABSORPTION OF RADIATION 


Instruments of this tvpe employ a 
separate source of radiation, which is 
transmitted or reflected by the sub 
stance under examination, and meas 
ure the resulting intensity of the 
affected radiation. For ultraviolet and 
visible light quartz prisms are gener- 
ally used, although glass is often used 
for visible; sodium chloride or potas- 
sium bromide prisms are used for the 
infrared region. Most of these instru- 
ments require intermittent calibra- 
tion to check variations in clectrical 
and optical stability and in the con 
centration working curves. Flabora- 
tions in some instruments eliminate 
some of these adjustments and reduce 
others to a minimum. 

Absorption spectroscopy in the 
ultraviolct range is of considerable in- 
terest in the ficld of aromatic and un- 
saturated aliphatic compounds which 
have absorption bands in this region. 
Such bands are very sensitive and are 
very useful for the detection of traces 
of benzene vapors in air. Instruments 
utilizing quartz prisms and_ inter- 
changeable photoelectric cells and 
light sources cover a wavelength range 
from 2,200 A. to 1 micron. 


Ss 


Comera or photocell 
may be substituted for T 


Fig.7 


SIMPLE SPECTROSCOPE (7) and quartz spectrometer (see Chem. Met. Eng., July 1945, p. 120). 
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Fig. 9 


INFRARED SPECTROMETER with single-beam optical system. 
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INFRARED SPECTROMETER using two beams of radiation. 


The optics of a typical instrument, process control is restricted, in that, 
Beckman) are shown in Fig. 8. By for the majority of substances, chemi 
setting this kind of instrument at a cal reactions must be introduced to 
single wavelength, it can be used for provide colored components. In spite 
continuous analysis and control of of this, methods are being developed 


flowing liquid and gas streams. ‘Typi for this type of application 

cal applications for process control Ihe infrared region is one of the 

range from the determination of buta most useful for identifying chemical 

diene to some of the vitamin groups. This is due to the fact that 
lechniques pertaining to the study absorption bands in the infrared tre- 


of visible radiation do not differ funda- gion arise from molecular vibrations 
mentally from that of the ultraviolet which center about specific atomic 
region, except that, being perceptible groupings within a molecule Al- 
to the human eve, visible radiation in though the infared region extends 
volves color and therefore becomes of from the visible to 300 microns, its 


interest for colorimetri purposes useful range, due to instrument limita- 
Instruments of this class are so tions, extends only to 38 microns 
satisfactory that highly quantitative While infrared spectroscopy de- 


accuracy is possible. Performance of pends upon the same general optical 
these spectrometers has led to the _ principles as the ultraviolet and visible 
rather extensive application of filter regions, methods and techniques dif 
photometers or colorimeters, which fer greatly. Because of the difficulty 


study certain desired portions of the of transmitting infrared energy, rock 
spectrum without requiring d spersing salt or fluorite yptics and_ reflecting 
mediums such as the prism mirrors must be used Different 

Usefulness of the visible region in methods of measuring energy are re 
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quired, since photocells and photog 
raphic films are insensitive im this 
region. Instead, extremely sensitive 
thermocouples or bolometers are used 
in conjunction with extremely high 
gain amplifiers or sensitive galvanom 
eters. 

Optical systems of infrared spec 
trometers are of two general types 
the single-beam instrument utilizing 
the system illustrated in Fig. 9 (Per- 
kin-Elmer), or the null type, ilus- 
trated schematically in Fig. 10 
( Baird ) 

Ihe latter instrument employs two 
beams of radiation from a_ single 
source, a spectrometer, fast detector 
and high-speed recording system. ‘The 
sample and reference beams are al 
ternately chopped at 10 cycles per sec. 
at the entrance slit to the spectrom- 
eter. The amplified a.c. signal on 
the detector is used to drive a variable 
comb diaphragm in the reference 
beam. The spectra are registered on a 
recorder by a pen mechanically linked 
to this comb 

Infrared spectroscopic applications 
include: Determination of raw mate- 
tial or product purity by the measure 
ment of minor components or trace 


substances; multi-component analysis 
in gas, liquid or solid states; deter- 
mining structural qualities ind con- 


trolling and observing the progress of 
a reaction involving only on imfrared 
absorption band 


CONTINUOUS INFRARED ANALYSIS 


A recent development that 1s gain- 
ing widespread attention in the field 
of process analysis and control is the 
use of non-dispersive analyzers utiliz- 
ing filters instead of dispersing me 
diums. ‘These instruments measure 
the integrated cnergy of all of the 
spectral bands of the material, in 
stead of selecting a single band for 
the analysis. Since the filter used to 
isolate the particular bands is the 
actual material being measured, these 
instruments may be said to have an 
infinite resolution with zero disper- 
sion. The result is an extremely se- 
lective instrument of relatively sim 
ple design 

Fig. 11 illustrates the two gencral 
types of non-dispersive analyzers cur 
rently available. It is common prac 
tice to employ in both types a sample 
cell, a filter cell, a compensator cell, 
ind an interference cell in sensitizing 
the instrument to one component and 
de-sensitizing its response to all other 
components in the mixture 

Fig. 11 (b) shows the negative type 
of instrument (Baird). In sensitizing 
this type to a particular analysis, it is 
customary to place the component 
for which a measurement is desired in 
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the filter cell. ‘The other components 
are placed in the compensator cell. 
Mixtures of nitrogen and background 
gases are placed in the interference 
cell. The radiation is detected by two 
bolometers or thermopiles in a bridge 
circuit. 

Fig. 11 (a) shows the positive, 
socalled Luft type of instrument 
(Mine Safety). Here the two beams of 
energy, after passing through samplk 
and reference gases, are caused to tall 
on opposite sides of a cell which is di 
vided into two compartments by a 
thin diaphragm This diaphragm 
forms one plate of a condenser, which 
is filled with the gas to be measured 
If energy of the proper wavelength falls 
on the receiver, the gas expands, 1 
sulting in a capacity change which is a 
measure of concentration 

Some of the more common appli- 
cations of non-dispersive analyzers in- 
clude the measurement of acctvlene, 
butane, isobutane, carbon monoxide, 
carbon dioxide and ethylene. The 
uniqueness of infrared absorption 
bands permits the application of this 
type of instrument to the measure- 
ment of practically any infrared-ab- 
sorbing compound in a plant stream. 
Application of these instruments is 
still in its infancy, and their poten- 
tialities seem unlimited, especially if 
developments now under-way on ana- 
logous instruments for liquid streams 
are successful. 


RAMAN PHENOMENA 


Raman _ spectroscopy essen- 
tially the same type of result as in- 
frared absorption spectroscopy, in that 
it depends on the vibrations between 
atoms. The technique is to illuminate 
the liquid or solution being meas- 
ured with intense monochromatic 
light, usually the 4,360 A. mercury line. 
This incident radiation is modified by 
the molecules being examined and 
re-emitted as radiation of longer or 
shorter wavelength. This radiation is 
taken at right angles to that of the 
incident beam and is passed into a 
spectrometer and dispersed into a 
spectrum. The record shows up as a 
strong central image corresponding to 
the incident radiation with a series 
of lines on each side of it which are 
characteristic of the material. The 
positions of these lines can be used 
for qualitative analysis and their in- 
tensity for quantitative analysis of the 

sam pic 

Advantages over infrared absorption 
spectroscopy are that the spectra are 
sometimes simpler than those in the 
infrared. This makes it possible to 
measure as manv as nine hydrocarbons 
mixture, using modern instru 
with automatic recording and 
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NON-DISPERSIVE infrared analyzers, positive (lla), and negative (11b); Raman 


® Electron accelerating 
voltage 


lon accelerating 


voltage 


Filament 
leads 


or 


ivanometer 


recorder 


Envelope of gloss - 
or metol 


-lon beom 


Filoment 


To vocuum 
pump 


_-Magnet 


jon current 
ompiitier 


Electron 
occeleration - 
grids 


pole pieces +t 
Lighter ions 
Anolyzer tube’, 


slit 


ton acceleration 


Mognet - - 


--Focused 
1on beam 


Fig. 13 


Mognet pole piece 


To RF 
supply 


\ pFiioment 


plotes RF voltage dividers 


Fig.i5 


ZA 


“Collector 
piote 


supply 
- lon orbits in this plone 


~To preamplifier 


~Shieid 


R F sorting 
grids 


lon gote---# 


Collector ---- 


/ 
grid and- 
smeld leods 
Fig. 14 


Signal leod 


MASS SPECTROMETERS—Conventional magnetic type (13); Bennet radio-frequency 


type (14); ion-resonant type (15). 


photoelectric cell detectors. A further 
advantage is that water solutions can 
be used. 

However, techniques are more difh- 
cult and are probably more time-con- 
suming. Gases or solids, while used, 
are not as readily applicable to Raman 
techniques. So far, determinations are 
intermittent. A drawback to plant 
operations is the high degree of clarity 
required in the solution, as scattered 
light must be reduced to a minimum 
for best results. Fig. 12 shows the 
basic optical system of the Raman 
pectrograph (Applied Research Lab- 


oratorics 


MOLECULAR MASS 

Essentially, this type of spectrometer 
ionizes a sample of a gas or vapor, 
sorts the ions according to their mole- 
cular weights and determines the rela- 
tive number of ions of each mass. 

How this is done is best shown 
in the diagram, Fig. 13. The gas or 
vapor to be ionized is admitted at low 
pressure to an ionization chamber, 
where the molecules take on electro- 
static charges, some of the molecules 
incidentally being split into two or 
more pieces, also charged. ‘The 
charged particles are accelerated by an 
clectrostatic field into the curved tube, 
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as shown, where they are subjected to 
1 magnetic field. Depending upon the 
mass of the particle, a different de- 
gree of magnetic force is required to 
bring partic les of a given mass through 
the exit slit of the spectrometer and 
on to a collector plate. Current from 
this plate determines the concentra- 
tion of the particles of the given mass 
prese nt in the 

By continually varying the magnetic 
field and recording the intensity of 
the current obtained at the collector 
plate, a record is obtained which is 
known as a mass spectrum. From it 
the number of particles of different 
masses can be obtained, and by the 
use of computers the composition ot 
the original material can be deter 
mined both qualitatively and quanti 
tative The instrument has been 
used principally for hydrocarbons, but 


will ¢ sults on any substance 
which can give a vapor pressure of | 
micron, except substances which at 
strongly absorbed by glass 

These instruments are large and ex 
pensive and are not readily adapted 


to continuous monitoring of proce 

treams. At lIcast three mstruments 
however, have been developed for this 
purpose. The more mnplicated of 
these (Consolidated Engineering) is 
1 modification of the standard instru- 
ment. It has a continuous sampling 
system and scans only the tops of se- 
lected pe tral pe aks to give desired 
information. It standardizes itself au- 
tomatically 


reducing maintenance to 
nd is pressurized to pre- 


ind explosion 


nt hi 

I'wo other mass spectrometers ar 
under development (General Electric) 
with radically different principles. One, 
known as the Bennet radio-frequency 
type, employs the principle that the 
icceleration of an ion of a given 
mass depends on the radio-frequency 
potential applied to its path. By a 
cries of pulses of a fixed frequency 
unl a given potential at the collec- 
tion clectrode, it is possible to collect 
only those ions which have obtained 
maximum acceleration at the collection 
clectrod By varying the frequency, 
the spectrum can be scanned. The 
whole is enclosed in a vacuum tube as 
shown in Fig. 14 

The second type of instrument is 
the ion-resonant type, or “O mega- 
tron,” as shown in Fig. 15. In this 
instrument crossed radio-frequency 
and magnetic ficlds cause the ions to 
spiral out, only those corresponding to 
the radio frequency used reaching the 
collection electrode. Here again by 
varying the frequency the spectrum 
can be scanned. These instruments 
offer interesting possibilities for moni 
toring process streams 
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X-RAY ABSORPTION AND DIFFRACLION 


X-rays can be applied in a number 
of ways to process control problems. 
Probably the most familiar is the 
standard X-ray photographic technique 
applied in medicine, which has been 
extended to the investigation of holes 
and encrustations in castings. A more 
advanced technique of analysis is the 
X-ray diffraction method in which fine 
powders are subjected to monochro 
matic X-radiation. The angles and in 
tensitics of the diffracted rays ar 
characteristic of the compounds pres 
ent in the powder, and hence the com 
ponents present are determined. ‘The 
intensitics of the rays obtained can 
ilso give quantitative determinations 
from records either obtained photo- 
graphically or by Geiger counters 

\ further X-ray technique which of 
fers considerable promise in process 
ontrol because of simplicity is X-ray 
ibsorption, similar in some ways to 
the technique used for castings. It is 
based upon the fact that the absorp- 
tion of X-rays depends upon the mass 
of the atoms. As originally developed, 
it was possible to determine tetraethyl 
lead in gasoline due to the large differ- 
if the lead compared to 


nee ma 
the carbon and hydrogen of the gaso- 
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ELECTRON MICROSCOPE helps meas- 
ure quality of carbon black and pigments. 


line. An accuracy of | part by weight 
f TEL in 14,000 parts of gasoline is 
obtained. 

\ recently developed X-ray photom- 
cter for this type of anaylsis (Gen- 
eral Electric) can be made to operate 
automatically. Its principle 1s very 
similar to that of an optical null 
spectrometer. Two cells are used, 
and the X-radiation passed alter- 
nately through each cell and onto a 
fluorescent screen. The light on the 
screen is detected by a_photoelec- 
tric cell, and the output suitably 
amplified. One cell contaims the 
sample and the other the reference ma- 
terial. The X-ray iatensity through 
the reference cell is varied to balance 
the absorption in the sample cell by 
means of a variable-thickness alumi- 
num attenuator 

Applications claimed besides TEL in 
gasoline are sulphur in oil, heavy 
metals im glass, chlorine or fluorine in 
plastics, and the concentration of filler 
ind impregnating agents in wood, 
cloth, etc. It is evident that this in- 
strument has a wide range of potential 
ipplications. Its sensitivity varies from 
0.01 to 1.0 percent, depending on the 
difference in mass absorption coefh- 
cients of the elements involved 


OTHER PHYSICAL PHENOMENA 


Electron diffraction is similar to 
X-ray diffraction and gives the same 
type of information, except that it is 
a beam of electrons which is being 
diffracted. Since electrons have little 
penetrating power, electron diffraction 
is restricted, but is very useful for the 
analysis of surfaces and surface coat- 
ings. 

Electron microscopy is similar to or- 
dinary visible microscopy except that 
the wavelength of the electron beam 
is much shorter than that of ordinary 
light. Thus much smaller particles 
can be seen and smaller features of 
an object can be distinguished. Elec- 
tron microscopy uscs magnetic lenses, 
and the image is formed on a fluores- 
cent screen and recorded on a photo- 
graphic plate. A schematic diagram 
of the optics is given in Fig. 16. The 
electron microscope is finding wide- 
spread use in controlling the size and 
shape of particles in carbon black and 
in pigments, or wherever particle size 
is a factor. Most electron microscopes 
are equipped to do electron diffraction 
work. 

Absorption of microwaves utilizes 
radiation in the 1 to 100-cm. region. 
At the present time microwave spec- 
troscopes are not even in general 
laboratory use, although some experi- 
mental work indicates that this tech- 
nique will be uscful for identifying a 
considerable number of gases. 
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SAFETY and reduced labor costs result when scattered control points (left) are centralized in one location (right). 


Instrumentation Pays Its Own Way 


Where plant investment is increased, instrumentation must produce sufficient 
dollar savings, or other less tangible benefits, such as safety or quality control. 


F. H. TRAPNELL, J. JOHNSTON, JR. & W. A. CRAWFORD 


The instrument engineer is a rela 
tive newcomer to the industrial scenc 
It has been only since 1946, when the 
Instrument Society of America was 
founded, that instrument engineering 
has become recognized nationally. 

During this period industry has 
begun to realize that many savings 
can be accomplished through instru- 
mentation Instrumentation excels 

rincipally in reducing operating cost. 
Jowever, examples of straight reduc- 
tions of investment are not unusual. 


INTANGIBLE BENEFITS 


In addition to these two factors, 
there are several less tangible benefits 


ittributable to instrumentation. Auto 
matic control has gone far in improv 
ing consistency of product quality 
Remote operation of hazardous proc 
esses provides the modern operator 
with a safer place to work. Remote 
control, automatic interlocks and 
signal systems protect against process 
abnormalities which could result in 
the loss of large investments. 

Factors such as these cannot be 
evaluated in a savings calculation. 
Perhaps they should be considered 
as “insurance.” 

What types of savings does instru- 
mentation provide? 

Reduced Investment Only—Savings 


The authors are all with Du Pont 
at Wilmington in various phases of 
instrument engineering. F. Hoimes 
Trapnett and A. Craw- 
FoRD are Principal Instruments Engi- 
neer and Assistant Principal Instru- 
ments Engineer, respectively, in the 
Design Division. Joun Jounston, JR., 
is supervisor of the instrument con- 
sultants group in the Engineering 
Service Division 

A 1931 graduate of V. M. I., Mr. 
Trapnell is a 20-yr. man with Du Pont. 
His current assignment includes 
responsibility for atomic engineering 
instrumentation design. He is a regis- 
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tered professional engineer in Dela- 
ware 

Mr. Johnston, also a Delaware pro- 
fessional engineer, is responsible for 
instrument engineering assistance sup- 
plied to operating plants. Prior to 
employment by Du Pont, he was asso- 
ciated with oil refinery instrumenta- 
tion and with Brown Instrument Co. 
He is a 1935 graduate of Drexel. 

Mr. Crawford has been with Du 
Pont since graduation from Case In- 
stitute in 1939. His present duties 
include responsibility for all instru- 
mentation design on commercial 
projects 


of this sort occur quite frequently 
when comparing a batch process with 
a continuous process. Investment in 
equipment for a batch process is gen- 
erally higher than for a continuous 
process, although the latter may 
require more instrumentation. 

Ihe instrument engineer strives for 
minimum investment in his cevery- 
day work as he reviews estimates and 
quotations for different control sys 
tems. He oftens recommends changes 
in process equipment which will per- 
mit use of a preferred control system 
at a minimum over-all capital cost. 

Reduced Investment with Reduced 
Operating Cost—This form of double 
savings occurs infrequently in instru- 
mentation work. However, we have 
encountered one or two instances of 
this type in comparing batch with con- 
tinuous operations as mentioned above. 

Increased Investment with Reduced 
Operating Cost—Instrumentation does 
its biggest job in this field. Automatic 
control relieves the operator of bur- 
densome routine work. Through more 
extensive use of automatic control the 
operator in a modern plant now per- 
forms a job which is mainly super- 
vision. 

Although usually requiring addi- 
tional investment, further operating 
labor savings can be achieved by 
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proper arrangement of instrumenta 
tion so that supervision of one process 
step may be consolidated with other 
process steps. This permits one man 
to follow several operations. If the 
ower pase for two process steps are 
ocated next to each other, one oper 
ator’s duties may be consolidated with 
that of another. The modern central 
control room is a result of this factor. 

Reduced Investment with Increased 
Operating Cost—Instrumentation very 
seldom contributes to this form of 
saving. However, in many cases a sav- 
ings calculation of this type may indi- 
cate the extent to which instrumenta 
tion can be justified 

Reduced Operating Cost Only—In- 
strumentation savings without in 
crease in investment are mostly limited 
to reduction in maintenance labor 


EFFECT OF TAXES 


Any discussion of savings calcula 
tions must consider the effect of taxes 
on the final answers. Today's Federal 
income taxes on proht are a very sig 
nificant factor in any economic evalua 
thon 

If we invest a dollar in instrumenta- 
tion to reduce operating labor, how 
much of this dollar must be saved 
each year to bring a return of 25 per 
cent, or even 10 percent, on the invest 
ment? If we assume a maintenance 
rate of 5 percent and a depreciation 
rate of 6 percent per year, the answer 
is about 65 cents to bring a return 
of 25 percent, and 33 cents to bring 
a return of 10 percent 


INSTRUMENT INVESTMENT RATIOS 


A lot of information has been pub- 
lished concerning percentage of in- 
vestment in instrumentation. Unfor 
tunately, the data published have not 
provided a realistic concept of actual 
investment, since percentage basis has 
not been clearly established in all 
cases 

If we consider instrument invest 
ment percentage based on total plant 
cost, this cost, in some cases, includes 
real estate, office and service build 
ings, power facilities, etc., in addition 
to the production or process facilities 
If, on the other hand, we consider 
only process facilities, the percentage 
figure will, of course. be entirely dif 
ferent. In other cases, instrument in- 
vestment is established on the basis 
of only the actual process equipment, 
and does not even include cost of 
the building in which the equipment 
is installed 

In spite of these discrepancies, many 
people today speak of “normal invest 
ment ratios” without qualifving their 
figures. Company cxecutives and chicf 
engineers have been told that instru 
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ment investment should normally 
approximate certain percentages. They 
think in terms of 2, 5, 10, or even 
higher, depending on the particular 
group supplying the information. It 
is true, of course, that actual per- 
centages vary in the extreme, depend- 
ing on the type of facility involved. 
However, a set of “ground rules” 
needs to be determined and pub- 
licized for use in reporting or record 
ing instrument investment data. 

Preparation of such procedure could 
well be accomplished by committees 
now established as a permanent part 
of the Instrument Society of Ameri- 
ca’s working organization. This mat- 
ter warrants some extensive study; it 
is neither advisable nor possible to 
go into such details in this article 

Regardless of these considerations, 
today’s trend in instrumentation is 
toward an increase in investment per- 
centage. Therefore, it is more impor- 
tant now than ever before to place 
installation of instrumentation on a 
sound economic basis. 


INSTALLED COST FACTORS 


rhe instrument engineer can always 
ascertain the purchase price of the 
equipment he is recommending, but 
this may amount to only half of the 
total installed cost. The other por 
tion consists of field installation labor 
and material. This cost he estimates 
by studying previous installed cost 
figures. In addition he many times 
makes individual studies of portions 
of the installation to determine costs 
more accurately 

Why haven't factual data been 
developed to aid him in making these 
evaluations? One of the most obvious 
answers to this question is that in 
strumentation is a relatively new engi- 
neering field. 

In reality it can be said that this 
field has never had a chance to settle 
down and obtain factual data. The 
continual introduction of new, more 
modern instrumentation has left be- 
hind it a wake of successively different 
designs. Each design has been in 
troduced to improve operating per 


formance and economy and reduce 
maintenance. However, with each 
change design, construction 


methods have to be changed. Cost 
iccounting methods have not kept 
pace with these changes, and the 
wailable cost figures, therefore, have 
often been difficult to interpret 

To top it all, during this same 
period of development the rise in the 
construction cost index has been so 
great that past cost records are con- 
fusing. It mav be some time before 
conditions stabilize to the point where 
the instrument engineer can accumu- 


late completely reliable data to use 
in economic evaluations. 


NEW PROCESSES NOW PRACTICAL 


Instrumentation has made possible 
some processes which were con- 
sidered too dangerous or too imprac- 
tical to operate without instrumenta- 
tion. In these cases, instrumentation 
should be considered just as basic to 
the process as pumps, heat exchangers 
and other process equipment. Any 
justification of instrumentation must 
be included in a justification of the 
entire process itself. Here care must 
be exercised to avoid unnecessary 
costly elements in the system. 

Some examples of this are worthy 
of mention. Remote control is a 
“must” in the design of processes for 
itomic energy. These processes have 
proved that instrumentation could be 
relied on. 

Many communities have converted 
from manufactured gas to propane-air 
mixing stations made possible through 
ippropriate instrumentation. This 
change has greatly reduced operatin 
costs and maintenance, and in ae 
instances the entire investment has 
been written off in one year. Mixing 
stations are unattended, and savings 
realized through reduction of wnac- 

ounted-for losses have been signif- 
icant 

In the rubber industry, mass pro- 
duction methods are applied to chemi- 
cal processing by means of time-cycle 
control. Here is an industry whose 
continuing success is based on spe- 
cially engineered instrumentation. In 
fact, the problem of rubber autoclave 
control implemented the development 
of cascade control systems 

The steel manufacturer has reaped 
a tremendous benefit in the form of 
precise temperature measurement of 
moving shect. The use of low-tem- 
perature radiation pyrometry has 
extended these benefits to film proc- 
essing and to work carried on in 
rotating machinery 


COST REDUCTION ON NEW PLANTS 


In spite of a skittish cost picture 
there are many interesting examples of 
savings produced by instrumentation 
on new plants. In one particular case, 
instrument engineers recommended 
fully automatic scanning equipment 
which would continually monitor 
some 500 temperature readings, pro- 
vide an audible alarm and record actual 
readings when desired. The total cost 
of such equipment was in the neigh- 
borhood of $50,000. The operating 
group concerned had obtained such 
readings in the past by manual means 
and were not at all convinced that 
this investment was justifiable 
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Lo establish such justification, dc 
sign engineers were required to pro 
vide cost estimates for six different 
schemes. These involved every possible 
arrangement, from merely install 
ing temperature test wells and provid 
ing operators with laboratory thermom 
eters, through various combinations 
of indicating equipment, to the fully 
automatic monitoring system. The 
actual decision in this case was in 
fluenced by a good sales job on the 
part of an instrument engineer, and 
the automatic system was installed 

At start-up this system permitted 
establishing equilibrium in the process 
in record time. Based on past experi 
ence in balancing out such processes, 
plant operating supervision estimated 
that this equipment paid for itself 
during the first 72 hr. of operation. 
This, of course, is an unusual case, 
but there are no doubt many instances 
where such savings could be realized 
if sufficient time were spent in actually 
studying past practices and comparing 
them with the achievements possible 
through instrumentation 


OPERATIONS AT LONG RANGI 


Gas utilities in thickly populated 
communities in northern New Jersey, 
receiving natural gas from Texas, can 
now control from a central location 
the distribution of gas to their numer 
ous zones. This is accomplished by 
long-range telemetering systems an 
remote control apparatus which px 
mit gas pressure control for particula 
customer needs within very close toler 
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ances. Load changes can be balanced 
conveniently and_ still satisfy the 
demands of preferential customers. In 
case of emergency, specific section: 
can be isolated and the location or 
magnitude of leakage determined 

There have been many cases where 
return on investment has ippeared 
extremely dubious during initial opera 
tion. However, we feel certain that in 
the vast majority of such instances 
the pay-off has eventually been 
realized 

In one particular instance an initial 
investment of approximately $90,000 
provided continuous ultraviolet and 
infrared gas analyzers to eliminate labor 
and delays for laboratory analytical 
work. The principal justification was 
the possibility of improving plant 
operation by the continuous ind 
immediate knowledge of the com 
osition of materials in the procc 
the original analvtical 
instruments as designed did not with 
stand the inroads of unexpected at 
mospheric contamination. 

After a large amount of mainte- 
nance had been expended to keep 
them in service, the instruments were 
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icouilt and properly housed in a 
cparate specially ventilated building. 
It was necessary to spend an addi 
tional $100,000 for tins installation. 
Lhe additional expenditure was justi 
fied mainly on the basis of protecting 
the facilities 

During the period when the analyz 
ers were out of service, the actual man 
hours involved and the subsequent 
delays experienced by using labora 
tory analytical methods were very 
much in evidence. It is estimated 
that the entire cost of this instrument 
installation was $250,000. However 
some three years after the initial in 
stallation, equipment and instruments 
ire Operating satisfactorily, laboratory 
methods have essentially been elim: 
nated, and operating management 
feels that the investment has been a 
wise one 


REAPING UNEXPECTED BENEFITS 


Sometimes returns from instrumen 
tation are unexpected. In one case, 
the ability to operate on a semi-con 
tinuous basis was realized through 
sequence time cycle. The flow of raw 
material alternately passes through 
regenerative catalvtic converters. Pre 
vention of any possible mixing be 
tween regenerating gases and flam- 
mable vapors is accomplished through 
in claborate system of pneumatic in 
terlocks 

This was one of those intangible 
cases where instrumentation was justi 
fied almost entirely on the basis of 
operating — safety However, actual 
operating expenence on automatic 
control permitted the cycle to be 
decreased to one-sixth of its original 
time, with a longer maintenance-free 
period 

One of the large dividends realized 
through centralized instrumentation 
is the freedom to erect chemical plants 
out-of-doors. Elimination of build 
ings to house equipment has produced 
substantial savings in the chemical 
ind petroleum industries. This can 
not be done unless operation of the 
process is concentrated in a properly 
designed control room through the 
medium of remote transmission and 
control implements. In addition to 
reduced investment, there are in- 
tangible savings in operating costs and 
safety through the rapid dispersion 
of toxic or explosive vapors in open- 
ur construction 


MODERNIZING OLD FACILITIES 


Instrumentation plavs an important 
role in modernizing old facilities. All 
the benefits gained on new plants can 
be obtained on old ones, and addi- 
tional returns can be realized in space 
savings, better vields, etc. However, 


direct savings through instrumentation 
are often more pronounced when con- 
sidered as part of a study to icrease 
capacity of the facility. 

A good example is onc having to 
do with the design of a solvent 
recovery system. In thas process the 
capacity ot certain towers was limited 
by the proportion of flammable vapor 
in air which was maintained in the 
gas stream entering the towers. ‘This 
proportion was kept considerably 
below the lower explosive limit of 
the mixture. Increased plant capacity 
could be obtained either by adding 
new towers or by operating closer to 
the lower explosive limit. 

An installation costing approxi- 
mately $80,000 was made. It utilizes 
a number of infrared analyzers which 
sample the gas stream at a number 
of points and record for the operator 
the instantancous composition. Capac 
itv of the towers has been increased 
by operating closer to the lower explo- 
sive limit; no additiona) process equip 
ment was required. 

Pasteurization is accomplished 100 
times faster by means of recently 
developed milk processing control in- 
struments. Performance and records 
of dairy instrumentation are accepted 
legally as meeting strict health require- 
ments 

Because instrumentation so 
closely affiliated with operating labor 
there have been several cases where 
instrumentation has played an im 
portant part in capacity increases In 
one instance the plant capacity had 
been increased several times pres iously 
without needing additional operating 
labor. This latest increase was going 
to require additional operators. 

In the original installations, the in- 
struments had been located at the 
operating equipment: subsequent addi- 
tions of the same sort would mean still 
further decentralization. A complete 
operating study of the plant with the 
proposed additional capacity indicated 
that it was more economical to replace 
il] of the original instrumentation with 
centralized control and modern equip- 
ment. The plant could then be oper- 
ated without additional labor and still 
achieve the desired capacity mcerease. 


CLOSER CONTROL UPS YIELD 

An example of higher product qual- 
ity attained through instrumentation 
occurred in a_ recently revamped 
solvent refining system. The final 
distillation column was placed under 
automatic control to produce an 
overhead of refined solvent and dis- 
charge small amounts (about 1 to 2 
percent) in the high-boiling impuri- 
ties leaving the bottom. Under pre- 
vious semi-automatic operations the 
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bottoms contained more than 50 per- 
cent of product in the high-boiling 
impuritics, necessitating batch rework- 
ing of the bottoms in additional equip- 
ment. 

In the ficld of combustion control 
there are many examples of as high as 
12 percent fuel and other operating 
savings through automatic control. 


Reduced investment in’ terms of 
smaller water space in modern boulers 
is feasible only because of comprehen 
sive 3-element feed-water regulation in 

ymbination with fuel:air rat ind 


furnace draft control 
By the use of instrumentation in the 
food industry for cooking and steriliz 


ing. unit rmily high quality proc ed 

foods are guaranteed. Through precise 

control, spoilage is virtually climinated 
+} 

in the canning and freezing industry. 


EFFECT OF MAINTENANCE COSI 


As the trend toward increased m 
vestment in instrumentation § con- 
tinucs, the part which maintenance 
cost plays becomes more and more 
important. Yearly instrument main- 
tenance costs may vary from 44 to 
9 percent of the instrument invest 
ment 

Percentage figures of this sort are 
inclined to be quite misleading. Some 
of the factors which influence the cost 
of construction equally influence the 
cost of maintenance. Some plants 
have installations of as many as three 
or four basically different types of in- 
struments. It is almost impossible to 
pin-point particular maintenance prob 
lems to certain types of equipment 
with the present cost accounting 
methods used. To top this all off, a 
great deal of trouble-shooting and 
development engineering is commonly 
called maintenance work and thrown 
into maintenance cost records 


RELIABILITY IS IMPORTANT 


Maintenance costs are not always 
the most important consideration. In 
modern continuous processes the 
failure of an instrument may cause 
serious delavs. The reliability of the 
instrument is by far more important 
than the cost to maintain it. Con 
sideration of reliability also influcnces 
investment costs. It is good economy 
to pay more for equipment which is 
known to be reliable if this additional 
investment will insure continuity of 
operation 

In the choice of equipment for new 
plants, the design engineer is plagued 
with a verv definite problem—the 
economics of investments vs. mainte 
mance. Standardization of tvpes of 
equipment reduces maintenance costs 
in several wavs. In the first place, 
investment in spare parts is minimized 
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MAINTENANCE is an important con- 


sideration m mstrument ccononucs. 


Secondly, minimizing the types of 
equipment provided for the plant 
minimizes the job of traimmg instru 
ment mechanics 

loday’s instruments are engineered 
with maintenance in mind. Although 
the entire control system looks com 
plex, the trend is more and more 
toward the use of combinations of 
plug-in components which are readily 
moved for alteration or repair. The 
extensive use of large numbers of 
imilar devices simplifies maintenance 
but mav add to the initial investment 

Maintenance costs will rise in pro 
portion to the use of instruments and 
in proportion to the dependence 
placed in them for process operations 
If additional attention is required to 
guarantee precision results, a further 
increase in maintenance cost can be 
expected 

Maintenance considerations have, 
in some cases, reaped additional 
rewards. At one particular plant 
troublesome tank scales were replaced 
with recently perfected pneumatic 
force-balance systems for weighing 
These have been in service for the 
past three vears, operating continu 
wislv with satisfactory accuracy and, 
most important, absolutely no main- 
tenance has been required. In mak 
ing this change the investment was 
ilso reduced 


AIR SUPPLY IMPROVEMENTS 

For vears instrument air supply was 
in important maintenance problem 
Much of the success of modern in- 
strumentation can be attributed to 
the adequacy of modern enginec red 
air supply systems. The effect of this 
is seen in a recent installation where 
ill of the controllers supplied were of 


the stack type—particularly sensitive 
to unclean aw. This installation was 
made three years ago and, to date, 
not a single one of the controllers has 
been dismantled for cleaning or repair. 

Maintenance is closely associated 
with development engineering. A 
process placed in operation four years 
ago was designed without the benefit 
of pilot plant or semi-works informa- 
tion. Considerable difficulty was 
experienced with the operation of the 
commercial plant 

Only in the past vear, since climina 
tion of instrument problems, has suc 
cessful operation been attained. There 
is absolutely no question but that this 
particular process would be impossible 
to operate without the benefit of ade 
quate instrumentation. Many of the 
problems encountered here required 
repeated trials of ingenious combina 
tions before successful solutions were 
obtained. Although the instrumenta 
tion cost on this plant is virtually 
triple what it would have been with 
the benefit of pilot plant experience 
the plant is today operating at better 
than design capacity and a great deal 
has been learned about accomplishing 
the seemingly impossibk 

Maintenance cost comparisons are 
dificult because of the varictv of 
accounting interpretations encoun 
tered. One of our plants sought to 
reduce operating costs bv discharging 
their one and only instrument me- 
chanic in favor of occasional use of 
instrument manufacturers’ services. 
They operated for a period of two 
vears with a verv favorable reduction 
in maintenance costs, by the books. 

Quite 1 cently it became apparent 
that re-emplovment of an instrument 
mechanic would be desirable. A survey 
indicated that approximately two man- 
vears would be reauired to reinstate 
the former level of instrument per- 
formance. Lack of attention had 
fostered an accumulation of malfunc- 
tioning apparatus. Operators began 
to relv on manual methods and a 
gradual increase in operating man- 
power occurred. As the number of 
instruments falling into disuse in- 
creased, the duties of plant supervisors 
were also increased. For example, 
steam distribution facilities became 
more and more of a rough estimate 
until all semblance of factual cost data 
disappeared 


INSTRUMENT TROUBLE-SHOOTING 


The maintenance engineer is in a 
good position to see many cases where 
the desired return on instrument in- 
vestment is not being realized. These 
are cases where instruments have fallen 
into disuse because of one of these 
common faults: 
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Method of installation caused un- 
dependable results. 

Selection was based on misinforma- 
thon. 

Selection did not satisfy changed 
operating conditions 

The particular installation was 
poorly engineered in terms of materials 
of construction; incompatible with the 
ictual operating conditions; complexi- 
ties beyond the user’s comprehension; 
mcorrect range or size. 

Operatiynal improvements have 
eliminated measurement or control 
needs. 

Training of operators or mainte- 
nance personnel was inadequate 

Maintenance has been incompetent. 
This can result directly in failure for 
any of the previously mentioned rea 
sons, because unsympathetic main 
tenance can produce lack of apprecia 
tion for installation requirements. 
operating limitations, and inability to 
modify inherent characteristics to suit 
changed conditions 


REVIEW AND FORFCASI 


Instrumentation has in the past few 
vears gained a strong foothold in vari 
wis fields of mannfacturing. We can 


A Critical 


Instrument engineers 


operating management 


The graphic instrument panel is to- 
day an important and highly con- 
troversial subject of discussion for 
engineers in the process industries 

It is difficult to determine just when 
the graphic panel idea was first con 
ceived, but it was not used extensiveh 
in process work until after World War 
Il. There were a few elementary 
graphic installations as far back as 
ten vears ago; these were in the clee 
tric power and oil refining fields. The 
idea was just getting started when the 


war came along and halted its normal 


expect the plants of the future to 
have greater investments in instrumen- 
tation than those of the present. At 
the present, in new plants, instrumen- 
tation is saving money in the follow 
ing tangible ways: 

Decrease in investment. 

Decrease in investment with de- 
crease in operating cost. 

Increase in investment with decrease 
in operating cost. 

In addition to these, many intangi- 
ble savings are obtained through in- 
strumentation. These will continue to 
be important in the future: 

Greater safety of operation, better 
working conditions, and greater safety 
for operators 

Higher product quality. 

Make possible processes which were 
heretofore impossible. 

In addition to savings made in new 
plants, instrumentation can provide 
savings in modernizing old facilities. 
These generally occur when an in 
crease in plant capacitv is being con 
sidered. but in many cases can stand 
on their own merits 

The transition from batch to con 
tinuous processing has brought with 
it the invention of ippropriate instru 


mentation. Ample demonstration of 
the advantages of modern instrument 
use has been experienced, and those 
installations in which it is justified 
are readily recognized. 

Some idea of a typical reduction in 
operating costs is indicated by the fact 
that in one modern plant the invest 
ment per operating employee amounts 
to over $50,000, compared with $15.- 
000 in the case of an older unit. The 
new plant also operates more cfh 
ciently and yields higher quality under 
safer working conditions. 


WANTED: MORE DATA 


The phenomenal growth of instru 
ment engineering has taken place dur- 
ing a hectic period involving both a 
world conflict and unheard of eco- 
nomic upheaval due to inflationary 
tendencies and increased taxation. In 
most fields of engineering it is pos- 
sible to report on the economics of its 
various phases by citing specific data 
wailable as a result of many years’ 
experience. Firm and factual figures 
in the field of instrument engineering 
have been difficult to establish, but 
the time has come when factual data 
must be compiled. 


Look at Graphic Panels 


are enthusiastic supporters of graphic panels, but 


wants to know whether they’re worth the extra cost. 


WESLEY T. DORSHEIMER 


growth. Industrial production moved 
into high gear for the war effort; and, 
of course, manufacturers were in no 
position to develop the new lines of 
instruments required for graphic pan 
els. Since the lifting of restrictions 
ifter World War II, however, thev 
have made rapid progress 

A great deal has been written about 
the use of such panels in the petrol 
cum industry. A survey completed in 
April 1950* disclosed that as of that 
date, 14 oil companies had already in- 
stalled graphic panels, and 10 more 


W. T. Dorsuerrer is in charge of 
chemical industry sales for Foxboro’s 
New York office. He is a 1941 chemi 
cal enginecring graduate of Carnegie 
Tech 

In the preparation of this article Mr 
Dorsheimer made an informal survey 
of 50 engineers in the chemical proc- 
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ess industries. Although instrument 
engineers were thoroughly familiar 
with graphic panels, operating, design 
and process engineers wanted to know 
what they were, how thev work, their 
background and development. and 
their advantages and disadvantages 
This article answers these questions. 


reported that such panels were under 
investigation. That was two years ago, 
ind, since then, graphic panels have 
made great gaims in popularity, Today, 
it has been conservatively estimated 
that than sixty such 
installations in oil refineries and petro- 
chemical plants throughout the world. 

There has been much less published 
information pertaining to the use of 
graphic pancls in other process indus- 
trics. and we mav ask whether thev 
ire being used to any large extent in 
other fields. It is probably true that 
there are more graphic installations 
in the petroleum industry todav than 
in all other process industries com 
bined; but the potential in these other 
fields is large. 

Almost every company using cen- 
tralized instruments for process con- 
trol is involved with graphic panels 
to some extent. Some have had them 
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COMBINATION panel has full graphic, modified and console sections. 


installed and operating for some time. 
However, because of the confidential 
nature of the flow diagrams used on 
such panels, little publicity has been 
given to installations in chemical 
plants. Others have graphic panels 
on order now; still others are definitely 
planning to install one on trial at a 
future date; and most of the remainder 
are seriously discussing the pros and 
cons. A continuous process, such as 
petroleum refining, lends itself ideally 
to the utilization of graphics, but 
such panels are also proving of value 
in semi-continuous, evclic and batch 
operations 

In the chemical industry, the Du 
Pont company was one of the first 
to install a graphic control board.* In 
1947, Du Pont was confronted with a 
situation often encountered in indus 
try, where the operating personnel for 
1 particular unit were to be hired on 
the site, and would not be familiar 
with the It was decided to 
bring the process to the operator; this 
was the origin of a number of gr iphic 
installations by Du Pont 
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Almost without exception the 20 
argest chemical companies are either 
designing, or already operating, plants 
In the pulp 


with graphic panels 


ind paper industry there are probably 
construction 
which will use graphic panels in one 
The electric 
g the verv 
first to utilize the principles of graphic 
Information concerning in 
stallations in the atomic 
is, of course, confidential; 


a dozen mills 


or more depart 
power industry 


panels 


estimated that 


tion or already 
at the present ti 
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: more than 
fifteen graphic panels under construc 
installed in this field 


WHAT IS A GRAPHIC PANEL? 


\ graphic panel presents a simpli- 
fied replica, or flow diagram, of the 
strument components 
are placed in this diagram in approxi 
mately the same relative 
are their points of application in the 


process, and in 


actual 


process 
can be indica 
trollers, signal 


These components 
tors. recorders, con 
lights, push buttons, 


positions as 


field 


pump starters, switches, remote valve 
operators, etc. 

The graphic panel has led to the 
development of a line of small instru- 
ments for this purpose. It should 
be emphasized here that, although 
these are often termed “miniature” 
instruments, this refers only to the 
fact that they take up less actual panel 
space. ‘The functions of the large 
round-chart instruments have, on the 
whole, been retained in these smaller 
instruments. A record or indication 
of measured variable, a setting index, 
some method of determining con- 
troller output pressure, and some 
method of transferring from automatic 
to manual operation and vice versa, 
are usually provided. 

Miniaturization of panel instru 
ments has been the logical outgrowth 
of a prior, more fundamental develop- 
ment in instrumentation—centralized 
control. As larger plants went in for 
more and more centralization of con- 
trol, transmission lags between process 
and panel became exorbitant. The 
solution to this problem was to sep 
arate the controller from the indicat 
ing or recording instrument, mount 
the controller at the process, and 
transmit measurements the 
process to the panel and set-point ad- 
justments from the panel to the con- 
troller in the field. 

Removal of the controller from the 
instrument case made it possible to 
compress the indicating or recording 
mechanism into the smaller frontal 
area desired for graphic panel work. 

Better control of continuous proc- 
esses has also permitted using narrower 
ranges on recorders. This means that 
the compact recorders used with 
graphic panels can record data just as 
iccurately as conventional ones 

Location of the controller, whether 
it the process or at the panel, deter- 
mines whether two or four connections 
between field and panel are used (see 
diagram below Field mounting 


Meosured vorioble 
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or 
recorder 


Transmitter 


---—--- 
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Tronsmitter 


Measured variable | 


Sef point--™ 
Cut-out relay-- 


Controlier 


| Controlled oir 


field — ————-> 


quires four connections with the panel. 


PANEL-MOUNTED controller needs only two connections FIELD-MOUNTED controller reduces transmission lags, re- 
with the field, but introduces transmission lags. 
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FULL GRAPHIC 


eliminates transmission lag, but re- 
quires a more complicated system of 
connections. 


FULL, MODIFIED AND CONSOLE 


Graphic pancls have taken many 
different forms.* The full graphic con- 
tains a fairly complete process picture 
on the control board. The modified 
form shows only a few of the most im- 
portant pieces of process equipment; 
most important, that is, from an oper- 
ating point of view. Various other 
arrangements of operating panels us- 
ing the new, smaller instruments have 
been grouped under the name of con- 
sole panels. These panels often in- 
clude a desk for the operator and usu- 
ally group the instruments so that 
most of the critical controllers are 
within reach of the operator from a 
single position. In this type, recorders 
and controllers are placed either in 
rows, as on the conventional panel, 
or in other forms of groupings, but 
the flow diagram is not used. 

Manv combinations of the graphic 
and console have been used. In many 
cases the form is dictated by the par- 
ticular line of instruments available 
from the manufacturer selected. 

The manner of laying out the panel 
depends on_ individual _ preference; 
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Permanent records are provided by conventional recorders. 


the straight type, wing-back, and U- 
shaped arrangement all have their ad- 
vocates. In the earlier graphic boards, 
the process equipment models were 
often shown in relative size; i.e., frac- 
tionating columns and furnaces much 
larger than tanks and receivers, and 
these, in turn, larger than exchangers 
and pumps. However, the trend now 
is to show the process equipment no 
larger than is actually required to sur- 
round the necessary instruments. 

At the present time a number of 
different methods are being used in 
fabricating these panels. In one com- 
mon method, anodized aluminum 
sheets of different colors are cut in 
the form of the different pieces of 
process equipment; aluminum strips 
are used for the flow lines. These 
are all fastened to the steel panel. 
Until now, these aluminum pieces 
have usually been attached with 
screws, but an adhesive method has 
recently been developed which may 
prove advantageous. If the diagram 
must be altered, the pieces can be 
removed by dissolving the adhesive, 
and the panel remains unscarred. 

Another method consists of fabri- 
cating the panel from Formica sheet 
of a neutral background shade, into 
which are inlaid the various lines and 


equipment symbols in different colors. 
This inlaid section is covered over 
with a transparent sheet, and the sev- 
eral layers are then bonded together 
under high temperature and pressure. 
The result is a smooth, easy-to-clean, 
attractive surface, with the diagram 
portrayed in distinctive colors. Al- 
though this presents a better over-all 
appearance, it is much more costly. 

In a third method, the process pic- 
ture is painted directly on the steel 
panel. Other methods, such as the 
silk-screen method of transferring a 
photograph to the panel, have not 
been used to any great extent. 


PROS AND CONS 


Operator Training — It is much 
easier to train new operators with the 
graphic panel. With the tremendous 
expansion taking place in industry to- 
day, most companies are placing their 
more experienced operators in super- 
visory positions, and a large percentage 
of the operating each 
new plant, or plant expansion, are 
inexperienced. While the plant or 
unit is being constructed, the operators 
can receive simultaneous instruction 
on the blueprint flowsheet and on the 
graphic panel. To aid this simul- 
taneous study, both flow sheet and 
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panel should follow the same general 
itrangement as to location of equip 
ment. 

Normal and Emergency Operations 

The graphic panel aids im making 
smoother start-ups, and, once on 
stream, it is easier for the operator 
to correct an unusual process upset 
before it reaches sizeable proportions 
Vhis is of importance today ind will 
%« of even greater importance in the 
future. With each passing year the 
process industries use more and more 
wtomatic controls, and their super 
‘ision becomes more complex undet 
tart-up and under emergency condi 


toms In general, after three to six 
months’ operation of a new unit, the 
werage operator, whether the panel 


conventional or graphic, is thor- 
oughly familiar with the panel loca 
tions of all instruments. He is also 
sufficiently familiar with their func- 
tion, and how they fit into the process, 
to be able to make all the routine ad- 
justments of controller sct-points, ete., 
that are required for normal perform 
With conventional panels, it has 
‘ften been found that, although the 
sperator can cope with the average 
daily conditions very satisfactorily, he 
not sufficiently well acquainted with 
the relation of the instruments to 
the process to be able to handle emer 
gency upsets quickly. For examp! 
t would not be unusual for an oper 
itor to think that the valve positioned 
w a particular temperature ontroller 
located in the process line at the 
uitlet of a heater, whereas the 
nav actually be in the steam line to 
the heater. Under normal operating 
mditions, it mav do no harm for the 
operator to labor under this misunder 


' 

tanding. However, should an emer 
gency arise, it may be vitally important 
for him to know precisely where this 
ilve is located Here is where the 


iphi panel, with its process picture 


} 
learly outlined, proves of great valuc 


Appearance There is a certain 
mnount of cvc- appe il to thy gt 
panels In some cases th . con 


sidered of advertising value: for ex 
imple, some oil refineries inst ill them 
in large “picture windows” where the 
public mav view them Also, thev are 
imost alwavs installed modern 
well lighted, well constructed control 
rooms. The whole room, with its at 
tractive pancl display, proves to be a 
stimulating influence on the oper 
itor and creates a certain pride in him 
towards his job and place of work. 
Education—-When supervisory per 
sonnel, engineers from the head office 
students. customers, or others not 
completely familiar with the locations 
of all the instruments visit the con 
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trol room, they can, by means of the 
graphic display, more readily under 
stand how each mstrument hts mto 


the process. 

Communication—In_ plants where 
rotation of operating personnel is prac 
ticed, it has been tound that operators 
require minunum mount ot review 
time when returning to operate a 
graphic installation, and they more 
readily regain a sense of confidence 

Safety—The graphic panel simpli 
fics and clarifics the process, and for 
that reason is advantageous from a 
safety viewpoint 

Space Requirements The relative 
size of a graphic panel in comparison 
with a conventional panel depends 
upon the process and instrument den- 
sity. In the average case the panels 
are about the same size. In complex 
processes which have relatively few 
instruments, graphic panels have 
proved to be larger than conventional 
panels In simple processes with 
heavy instrumentation, graphics have 
some space-saving value 

Cost—In a comparison on the basis 
of cost, for most processes the full 
graphic is appreciably more expensive 
than the conventional control panel. 

a 

The modified graphic is only a little 
higher in cost than the conventional; 
the console panel is less expensive. 
hese estimates represent the average 
if a large number of installations. They 
cover only the cost of the panel, not 
the room in which it is housed, nor 
the instruments The difference be- 
tween the cost of the smaller instru 
ments and the conventional larger 
mes is MmMor 

Theoretically, the 
means a less expensiv¢ 
but this docs not necessarily work out 
in actual practice Actually, installa- 
tions differ so widely that it is not 
safe to generalize: the economics of 
each job should be worked out both 
wavs before drawing conclusions 

Flexibilitv—In some plants it is 
necessary to alter the process con- 
tinually, and this means frequent re- 
visions to the panel flow diagram. 
This eventuality can occasionally be 
provided for when the panel is first 
laid out. Sometimes, however, it is 
difficult or expensive to rearrange the 
panel, and for these plants either con 
ventional or console panels appear 
more suitable than graphic 


shorter panel 
control room, 


DESIGN OF COMPONENTS 


Instruments that have been de 
signed for use on graphic panels have 
engineering advantages outside of the 
graphic panel inst illations. They have 
been designed primarily on a com- 
ponent basis so as to vield maximum 
flexibility of installation. Since most of 


the systems are engineered for pneu- 
matic transmission, recorders, control- 
lers and auxiliary equipment are 
equally applic able to flow, temperature, 
pressure and ther process variables, 
and may readily be interchanged when 
process changes occur. 

Controllers have been designed to 
be mounted directly on recorders with- 
out additional piping or mounting, or 
to be mounted on separate manifold 
on the panel, or on separate manifold 
at the valve. The location is depend- 
ent upon the manufacturer a the 
equipment and the process conditions. 
Also available for teeing into the pneu- 
matic lines are various indicators, clec 
tric and pneumatically operated 
alarms, and uniform and square-root 
scale flow integrators. 

The component scheme has also 
been carried into sub-assemblies. For 
instance, in one model the derivative 
function can be added to a controller 
by merely substituting a “derivative” 
plate for a “blank” plate. 

WHAT OF THE FUTURE? 

Predictions for the future are legion 
Some enthusiastic proponents of the 
graphic school believe that almost all 
central control panels will eventually 
follow this form. Others, after using 
graphic panels on a few processes, do 
not feel that the advantages gained 
are worth the additional monetary 
cost and loss of flexibility. A few have 
gone so far as to state that they will 
never again use a graphic. Some engi- 
neers feel’ that industrial instrumenta- 
tion of the future will be all-electric, 
and that central panels will be de 
signed for utilization of scanners and 
central computers. Others believe 
that the trend will be in the direction 
of instrument panel layouts which use 
“line-of-sight” arrangements, where 
the operator can quickly glance at a 
long row of instruments and immedi- 
ately determine whether any adjust- 
ments are required. 

The value of the graphic panel un- 
doubtedly varies widely, depending 
upon both the process to which it is 
applied and the skill with which the 
display is designed. Both graphic and 
conventional panels will find many 
applications Although the newer line 
of small instruments will be used more 
extensively, the demand for the larger, 
conventional instruments will con- 
tinue unabated 
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Control units directly at the process are often a consequence of the study of controllability during process development stages. 
Here large variable-area meters provide flow-ratio control of oil blending. 


Instruments: Equipment, not Accessories 


Instruments are part of the process loop as truly as a still or 


a heat exchanger. Not only must they fit the process equipment, 


but the equipment must fit the instruments for best results. 


During World War II there was in 
tensive development of military servo- 
vechanisms that resulted in units of 
\traordinary and 


power, precision 
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CHEMICAL ENGINEERING 


EDMUND D. HAIGLER 


specd—of course, at high cost. Since 
these servomechanisms are closely re- 
lated to industrial process controllers, 
some users have been expecting simi- 
lar striking developments in process 
control instrumentation. 

However, industrial processes often 
involve complex lags and non-linear 
responses to which the conventional 
servomechanism mathematics does not 
apply. Still, there is a very important 
parallel: the mathematics, design and 
performance of servomechanisms are 
ilways tied into the application. In 
the sorts of use for which servos are 
applied, thev are considered as parts 
of the process. They are not abstrac- 
tions. The “feedback” through the 
process is considered an integral and 
necessary part of the “control loop,” 
ind it is recognized that the identical 
control units used in another process 
may perform quite differently because 
of the changes in the process portion 
of the control loop 

Phe same situation holds in process 
control. Instrument engineers have 


long been insisting that control equip- 
ment is a part of the process—that it 
be built into the process—that such 
equipment is not accessory, to be at- 
tached to the process. This must be 
true when control is needed in the 
process, for the control operates from 
measurements derived from the process 
—as a consequence of corrections ap- 
plied to the process. Furthermore, it 
should be true because the optimum 
process, layout, equipment and opera- 
tion of an automatically controlled 
process may all differ from those pre 
ferred in manual control. This is a 
necessary conclusion from the differing 
capabilities of men and of instruments. 
Although instruments are continuously 
attentive and can remember and calcu- 
late proportions, derivatives, integrals 
and other functions, they cannot fore 
sec or reason. Furthermore, although 
the graduated valve action in some 
types of control is similar to manual 
control, off-on control differs utterl 
from manual 

It is an unfortunate paradox that 
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many imstrument ipplication engineers 
must spend most of their time avoiding 
or correcting the consequences of con- 
trol not being considered as part of the 
process. Perhaps this is to be expected 
since most of the literature on applica- 
tion of instruments stresses evaluation 
of process lags and selection of appro 
priate forms of control. The prior 
problems that determine whether the 
process is even capable of control, and 
what variables to measure and control, 
need more attention. That is a reason 
for this paper 

Naturally, in revamping old opera- 
tions, instrumentation must be an 
after-thought, yet such are the capabili- 
tics of modern instruments that fre- 
que ntly important improvement in 
production or quality, or both—and 
consequent substantial extension of 
the economic life of an old unit or 
pro is possible through modern 
control. When deliveries of process 
equipment are slow and many mate- 


rials scarce, reinstrumentation becomes 
especially important. Even in new in- 
stallations, equipment designed 
ticularly for automatic control may not 
be available at all, or not at an eco- 
nomic price. Moreover, such factors 
is urgent need of production, rapid 
change in markets, taxation, and short 
ige of capital, may emphasize further 
the attachment of refined instrument 
equipment to mediocre plant. Thus 
there are often sound economic 
grounds for violating the best control 
practice Still, best operation is 
secured only when measurement and 
control equipment is thoroughly in- 
tegrated with the process. This means 
taking control into consideration at 
every stage—from process development 
through plant layout, equipment selec- 
tion, and installation, to operation and 
maintenance. We may forego the ad- 
vantages of such planning as a con 
sidered choice, but they should not be 
lost through ignorance. 


Controllability—From First to Last 


Bringing controllability into the 
proce development picture means 
taking a good look at control problems 
right in the beginning, when it pays 
the biggest dividends. Can the new 


prog be operated safely and stably 
and produce the required quality at a 
competitive price? Are there safety 
margins in quality and cost for market 
changes? Even with an established 
pro tudy at this stage is desirable 
becau cemingly minor changes can 
have marked control significance. For 
examp! i distillation column de 


signed for two-component feed failed 
to work when a bit of third component 
was present. Also, restudy is needed 
at intervals because new measurements 
may make changes desirable. Con- 
version from batch to continuous oper 
ition always brings new flow, flow-ratio 
and liquid level problems for either 
manual or automatic operation. Inter- 
connected operations may multiply 
process lags and difficulties to a point 
where separation with surge tanks and 


| required. On 


averaging level control is 
the other hand, interconnected control 
may subdivide the process lags and so 
solve such problems 


Of course, in radically new proc 


esses, initial consideration of controlla 
bility may be peculiarly vital. If con- 
trol obstacles not found at this 


stage, a lot of time and capital may be 
expended before the difficulties later 
become 


obvious, when ection cer 


tainly is difficult and expensive, if 
feasible at all 

Early study of controllability can 
stecr awav from hazardous and uncon- 
trollable arrangements. It can steer 
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toward versions which are readily con 
trollable. In fact, there are indications 
that many developments are aban 
doned without control studies which 
might have saved them. Here control 
lability was not even recognized as a 
factor in development. 

When pilot plant design and opera- 
tion are part of process development, 
it is particularly important to stress 
control problems. A pilot plant should 
not be sketchily instrumented at lowest 
cost. If the data are to mean much, 
nore instruments will be needed than 
it a full-scale plant unit. First, the 
proposed control system should be 
complete. Why skimp when the in- 
struments can be transferred later to 
the process-scale operation? Next, 
scale correction instruments may be 
needed. In a pilot distillation column, 
for example, surface-volume ratio may 
be so far from that of a full-scale unit 
that results will be doubtful or even 
useless without controlled-temperature 
jacketing to duplicate full-scale con 
densation and rundown effects 
equivalent to increased reflux. Finally, 
additional records are needed to pro- 
vide development and test data. 

Uncommon are the pilot plants that 
have enough such instruments. Rare 
indeed are the jobs where the cost of 
these instruments is not recovered in 
1 short time. Instrumentation for 
labor saving in the pilot plant pays off 
even more handsomely than in full- 
scale plants. Pilot operation is extra 
expensive in technical help and super- 
vision, perhaps in costly new raw mate- 
rials, too 

Considering controllability in plant 
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layout means more than simply instru- 
menting for convenient and economi- 
cal operation. If centralized control is 
necessary to make operation efhcient— 
or perhaps even possible—full con- 
sideration ot instrumentation 1s needed 
also at this stage. More recorders will 
doubtless be advisable. The cost of 
remote manual valve operators and re- 
mote signals probably will result in 
more automatic control. Yet, cost or 
congestion may prevent complete cen- 
tralization of instruments. What is 
practical—as well as possible in remote 
measurement and control—needs to 
be studied here; and with it process 
needs to avoid undue complication, 
delays in construction, start-up and 
operating difficulties or revisions. 

Controllability is an important prob- 
lem again in equipment selection. If 
the process is inherently stable and 
practically self-regulating, and the 
tolerances wide, there are few prob- 
lems. But if instability is inherent and 
inevitable, or quality or cost margins 
narrow, selection of individual units 
#f equipment for controllability may 
be critical. Then even a change of 
scale of equipment is significant, and 
constructional variations even more im- 
portant. For example, a co-current or 
mixed-current heat exchanger may be 
uncontrollable unless exactly sized, yet 
a counter-current type is easy to control 
at any load. (Haigler, Trans. ASME, 
60, 633-40, Nov. 1938). Unfortu- 
nately, many other items of equipment 
now Offer little or no choice in regard 
to design for controllability. It is 
hoped that this situation may change. 

Sizing of meters, valves and piping 
must be correlated to equipment 
Compounding of factors of safety (or 
ignorance) must be watched, and due 
allowance made for the often substan- 
tial increase in equipment capacity 
that comes with automatic control 
Also valve characteristics must be se- 
lected, for the control valve lift-flow 
characteristic usually has an important 
effect on controllability, and no single 
characteristic suits all measurements 
and processes. Energy and fluid stor- 
age must be analyzed as favorable or 
unfavorable and appropriate action 
taken 

That installation should be made 
with controllability in mind is obvi- 
ous in principle but almost endless in 
detail. Installation instructions must 
be carefully thoughtfully  fol- 
lowed so that good measurements can 
result. Is each measurement made 
where conditions are most represent- 
ative responsive? Particularly 
with sampling instruments—such as 
those for analvsis, gravitv, humidity. 
pH. viscositv—is the sample lag low? 
Perhaps the sample point should be 
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changed or the measurement made 
in a process vessel to minimize this 
lag. 1s process, instrument and purge 
piping suitably sized, pitched, vented, 
trapped or filtered? Do fluid meters 
have the right inlet conditions and are 
pulsation conditions within reason for 
the type of meter used? Are thermal 
elements selected in type and form 
to minimize transfer lag to the actual 
measuring part at the working tem 
perature level? Are they then located 
to minimize transportation lag? Con- 
ventional wire thermocouples in a 
socket usually are too sluggish at low 
temperatures, although good at higher 
temperatures where heat transfer to 
the element is speeded by radiation 
Higher temperatures aid, too, in that 
the process response is retarded by 
greater capacity lag (thermal storage 
Does the control valve piping or ca 
pacity of the relay provide valve travel 
faster than the process response? 
Where instruments are outdoors or 
otherwise subjected to extreme tem 
peratures, are they of suitable type or 
suitably housed? Where corrosion 
exposure 1s severe, arc the instruments 
protected by air purge and wired to pre 
vent bad connections? 

Need to consider controllability in 
operation frequently is overlooked 
Just because the setting pointer of a 
controller can be moved to a certain 
value does not mean that that condi- 
tion can or should be reached. The 
control valve may be intentionally too 
small, or the fluid supply insufficient. 
or the equipment capacity inadequate 
Again, the sctting may be in conflict 


with another controller or a satety de- 
vice, or with tundamental chemical 
equilibria. Yet many service calls re- 
sult from just such complaints. Non- 
lincar scales also bring problems. ‘The 
square-root flow scale of many head 
meters, and the vapor-pressure scale 
of many thermometers, means neces 
sarily ditterent control behavior at op 
posite ends of the scale. Even more 
extreme are the difterences with the 
logarithmic pH scale. ‘lwo pH units, 
or one-hundredfold in hydrogen-ion 
concentration, is far beyond the range- 
ability of most control valves, yet com- 
plaints about a pH controller not fol- 
lowing a setting change of several pH 
are encountered. 

Finally, there is controllability im 
maintenance which also is of real im 
portance. Routine and preventive 
maintenance of equipment and of in 
struments is well established in many 
plants, but sometimes more attention 
should be paid to the control sig 
nificance of changes. What do algae, 
coke, dirt, scale or polymer build-up 
on heat exchange surfaces mean in 
overall results? When and how will 
instrument from 


up? What 


increase in 
dirt or corrosion 
vbout valve erosion, tight packing 
stem etching, or lack of valve lubrica 
tion? What about pulsation, vibra 
tion, or water hammer, and water or 
il in the air Tf the instru 
ments once worked well and now do 
not. a change in operation or an omis 
in maintenance is likelv. Much 
of the best instrument maintenance is 
done with the fect on the desk, con 
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Author and Editors Invite You— 


This article is written to emphasize an important fact. In spite of the general recog- 
nition that process instruments are process equipment—just as truly as a fractionating 
column or a heat exchanger—they are seldom treated that way. Much too often thev 
are still being hooked onto the process almost as an after-thought, and often onto a 
process that was developed without much regard for controllability of its components. 

The conclusion is inescapable that the correlation of process equipment and process 
instrumentation should commence at the beginning of process development and design. 
The idea of the process loop being closed by the instrumentation is not a new one. 
although it has recently been emphasized by developments in servomechanisms. But 
the time to close the loop is not when plant construction is finished. The time is the 
development stage when the interaction of equipment and control can be made to fit 


each other for optimum overall results. 


The problem is not a simple one. The “system” approach advocated by the servo- 
mechanisms school may be an oversimplification so far as process industries are con- 
cerned. Perhaps the answer lies in the same approach that is used in chemical engineer- 
ing itself—that of unit processes and unit operations. Already there is a fairly substantial 
literature dealing with control of heat transfer, fluid flow and distillation. But most 
other unit operations and practically all unit processes have been neglected in published 
papers with respect to their control aspects. The integration of unit processes and opera- 
tions into complete processes is wide open territory in the literature of control. 

Mr. Haigler’s intention is to do what he can to fill this gap by means of future 
articles. But it is much more than a one-man job. Author and editors agree that both 
instrument engineers and process engineers should be urged to contribute to the program 
—by correspondence, by suggestions, by literature references, by articles. Particularly is 
there an opportunity for chemical engineers familiar with the problems of control of unit 
processes to make a start in this important direction. 
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templating the cciling—not by busily 
taking things apart. 

Evaluation ot controllability may be 
by analogy, or by analysis. Analogy 
is quicker, but great care is needed 
to avoid overlooking significant dif- 
ferences, particularly factors ordinarily 
omitted as uniunportant. Process, 
product, or raw materials changes may 
be significant; likewise new types or 
sizes of equipment. Outdoor installa- 
tions subject to several-fold changes in 
ambient swings, and to sudden chill- 
ing from showers (evaporative cool- 
ing), may behave differently. Even 
substitutions of materials in pumps 
and heat exchangers, or change to 
hard or unchlorinated cooling water, 
may result in rapid change in perform- 
ance from corrosion, scale, slime or 
sludge. Analogy is unworkable with- 
out a considerable reservoir of individ- 
ual or organization experience 

Analysis of controllability also con 
tains a large measure of experience, 
for the literature is limited in this new 
field, particularly with reference to 
overall systems of processes, including 
instrumentation. The fundamentals of 
process control are (1) material balance, 

2) energy balance, (3) conditions of 
quality, and (4) conditions of econ- 
omy. ‘The first two are the necessary 
conditions of process workability; the 
last two are the sufficient conditions 
for economic operation (Haigler, in 
Marks “Mechanical Engineers’ Hand- 
book,” Sth ed., 1951). In general, a 
control engineer may study a flow 
sheet to see that the first two condi- 
tions are met, without special knowl- 
edge of the process or traditional 
methods of operation. But, to mect 
the second two conditions requires 
specialized process operating informa- 
tion. 

In a simple batch operation, mate- 
rial balance is settled by the batch 
nature of the process, but in continu- 
ous processes, particularly those with 
many streams entering or leaving the 
process, the maintenance of material 
balance may require much automatic 
flow and level control equipment. 
Some syntheses require extremely pre- 
cise ratio control of materials. 

Energy balance in a batch operation 
also may be relatively simple, but in 
a continuous operation it is almost 
certain to be a flow-control problem: 
the flow of gas, oil, steam or electricity, 
or cooling water, refrigerant or reflux 

Processes mav be classified as either 
“bathtub” or “shower-bath” type. On 
a batch or bathtub process, so far as 
the heat balance is concerned, it 
makes no difference whether the hot 
and cold water are supplied simultane- 
ously, intermittently, or one before 
the other. It is necessary only that 
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the total hot and cold are in the 
proper balance. On a continuous or 
shower-bath process, the flows of hot 
and cold must be continuously correct 
and Steady 

Acceptable product may require 
that certain conditions of quality be 
held. For example, on a turboalterna- 
tor, the governor must not only handle 
the load variations but also maintain 
the standard frequency. In a con- 
veyor rayon dryer, it is not sufficient 
that the material and drying air flow 
through, and that enough heat be 
udded to evaporate the moisture. In 
addition, certain temperature and 


humidity limits must be maintained 
if the product is to be of consistent 
high quality in regard to strength, dye 
ibsorption, ete lemperature is the 
most generally used condition of 
quahty, but everv industrial measure- 
ment mav be used, including some of 


the less usual ones such as pH, analysis, 
viscosity, dielectric and constant. 

lo maintain conditions of economy, 
further control may be necessary. 
More output with less material or 
energy, less waste or scrap, minimum 
corrosion, recovery of byproducts, and 
insurance of safety are usual objectives. 
In the previous dryer example, too 
much air would cause a waste of heat 
as well as reduced throughput. Many 
distillation columns are run at exces- 
sive reflux ratios which meet quality 
requirements but do it wastefully. 

in readily reversible chemical and 
physical reactions the conditions of 
quality and economy may be so 
closely interwoven as to be difficult 
to distinguish. As concentrations and 
conditions are varied to change yield 
and throughput, quality also is likely 
to vary, with changing completeness 
of main and side reactions 


Plotting Your Control Analysis 


Procedure of control analysis will 
vary with the individual and the prob 
lem. However, with the above funda 
inentals in mind, a good routine is to 

1. List all process variables 

2. Define the magnitude, source 
nd timing of changes in the variables 

Select significant variables 

+. Ehminate those not susceptibk 

measurement 
Consider susceptibility to con 
trol 

6. Settle on primary variables f 

ntro] 

Settle on important secondan 
itiables and consider them for ca 
control 

Listing Variables—All variables 


must be considered so that obscure 
nes mav not be overlooked when ther 
ire nnportant. Pro cs and operat- 
ng conditions are becoming increas 

tly varied, so that one must look 


ul. not back, in this work 
>. Defining Variables—This is a 


important step. Are the chang 


larg r small, sharp or gradual 
ha rratic? mnbinations of 
chang can occur together? Which 
1 tant t he 
tio mist be xl. both in 
timiat tl ns t be har 
dled. and in the next and later st ps of 
the routine of analy 
3. Selecting Variables Sclecting 


ignificant variables means first of all 
primar of wsative variabk truly 
representative of changes in proces 
conditions must not le ome 
constant, crratic, or non-quintitative 
under some operating condition 


Thev must not be changed or masked 


by other variables, Often there are 
several primary variables present, cach 
of which must be considered and con 
trolled separately 

In a distillation column, separating 
i binary mixture into pure products, 
the temperature of the vapor leaving 
the top, or of the liquid leaving the 
bottom, is not significant im controlling 
reflux (heat extraction at the top), or 
heat supplicd to the bottom of the 
column These temperatures are 
mstant while the separation is com 
plete and are useful only as criteria of 
quality. But in the same column, if 
it is fractionating complex mixtures 
of graduated boiling point, these 
measurements may be significant 
However, this is so only if the absolute 
pressure is held constant so that it 
does not change the boiling point and 
onceal the composition changes 

No secondary or resulting variable 
however helpful it may be as recorded 
data, is significant for control until 
il primary variables have been stabi 
lized. Often it mav not be immediatch 
obvious which are primary variables 
For example. in a batch neutralization 
yperation, pH is the primary variable 
but the same pIT measurement made 
in the same way with the same equip 
ment is a secondary variable in a 
continuous process. There the solu 
tion flows and concentrations are the 
primary variables. and only when 
thev have been controlled does th 
plf measurement become significant 
chiefly as an indication that the pri 
marv controllers are stable and set at 
the correct values 

4. Fliminating Variables — Flim 
inating variables not susceptible of 


mcasurement is an untortunate neces- 
sity. Not all factors that can be 
measured in a laboratory are suscept 
ible to continuous measurement by in- 
dustrial instruments. dehnite 
chemical analysis may be the desired 
end result of a process, but usually 
some phiysical effect of the chemical 
variation such as boiling point, vapor 
ressure, conductivity, or pH may 
haa to be used. Newer industrial 
measurements, such as infra-red ab 
sorption oF oxidation-reduction poten 
tial, or even pH, practical under 
favorable conditions in one plant, may 
not be possible under other condi- 
tions in another plant 

Ordinarily the primary or causative 
variables-—especially in continuous 
processes—are flows, liquid _ levels, 
pressures, temperatures, or humidities, 
all easy to measure. When the pti- 
mary variables are controlled the need 
for measuring or controlling a difficult 
secondary variable may disappear 
Preventing process upsets is more pro 
ductive than trving to measure their 
consequences and then belatedly to 
offset them 
5. Considering Control Suscepti 
bility—Considering susceptibility of a 
unit Or a process to automatic control 
may be complex, but usually it can 
be analyzed into simpler elements 
The important factors are (1)  svs 
tematic response of control system and 
process; (2) the self-regulation of the 
process; and (3) the nature and mag- 
nitude of process lags. 


FACTORS IN SUSCEPTIBILITY 


Systematic response, ranging from 
a signihcant measurement to a correc 
tive medium flow and process response 
thereto, is necessary to secure good 
control Unsystematic process re- 
sponse may come from attempting to 
operate a process in a region involving 
changes of state or reaction, or that 
s beyond the range of the equipment 
Unsystematic control response ma\ 
come from trving to control a second 
iv variable affected by an unstabi 
lized prmary variable; from a defect 
in the instrument installation; from 
friction caused by bad design, neglect 
or mishandling; or from an inade 
quate and unstable supply of correc- 
tive inedium 

Sclf-regulation of a process may be 
positive and helpful, neutral, or nega- 
tive and upsetting. The self-regulat- 
ing effect usually differs with different 
\ariables Positive processes are in 
herently self-balancing, and the con 
trol has only to shift the balance point 
Examples include: an open tank (or 
bathtub) through which water is flow- 
‘ng. where everv rate of inflow results 
na water level sufficient to produce a 
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Design for controllability starts with process development. Here water-purged trans- 
mitters taking measurements from variable-area meters, are used in three-way flow-ratio 


control of pulp blending. 


matching outflow; or a contimuous 
water heater where the temperature 
varies with the demand 

Neutral processes tend toward 
neither self-balance nor progressive un- 
balance. If the tank just mentioned 
were closed and under high gas pres- 
sure, there would be little self-correc- 
tion, and any discrepancy between in- 
flow and outflow would result in 
flooding or running dry. 

Negative processes tend toward 
progressive unbalance E-xothermic 
chemical reactions which go faster and 
faster until explosion if the heat ex 
traction fails, or endothermic reactions 
which go slower and slower until the 
cease if heat input fails, are examples 
which will occur immediately to the 
chemical engineer. But often there 
we other little suspected examples. 
Without positive pump circulation, 
oil in a cooler may increase in viscosity 
so fast that resistance to flow reduces 
the flow, in turn increasing the chilling 
until flow stops entirely. Or overheat- 
ing an oilcracking furnace without 
flow control, mav cause coking, reduce 
flow further, and increase temperature 
until the tubes are plugged 

Process lags largely determine the 
transient phenomena of response, and 
hence the tvpe of control mechanism 
required. Sometimes excessive lags 
mav dictate a revision of process or 
equipment. There are four forms of 
lag: (1) transportation; (2) capacitv: 

transfer; and (4) instrument 
lags 
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lransportation — lag sometimes 
called velocity-distance lag) is the time 
delay for the effect of an instantane- 
ous Change in a variable to be carned 
to a point in the system where it can 
affect the controller. lor example, if 
a temperature-control bulb is located 
in a line remote from a heat exchanger, 
instead of at or in it, control action 
will be delayed by the time of flow 
from exchanger to bulb _ location 
Such dead times are always harmful, 
and at low flows may become so large 
as to make automatic control quite 
impossible. 

Capacity lag is a measure of the 
ability of a process or process element 
to store energyv—mechanical, thermal, 
or chemical. A tank heated by direct 
steam injection has onlv a single poo] 
of energy and is known technically as 
a single-capacity process; a single-pass 
heat exchanger is a_ two-capacity 
process. Capacity lags may be favor 
able or unfavorable. 

Transfer lag results from the resist 
ance to energy transfer between two 
capacities of a process. In the heat 
exchanger it comes from the thermal 
resistance of the heat-exchange sur- 
face. Transfer lag delays response of 
the measured variable to process 
change. With transportation lag there 
is no response until the end of the 
transportation period, then a sudden 
full response. With transfer lag there 
is a small but increasing initial re 
sponse. followed bv a rapid rise. finish- 
ing off asvmptoticallv—a _ so-called 


S-curve response. ‘Transter lag is un 
favorable, but less so than transporta- 
tion lag. 

Instrument lag has the general et- 
fect of additional process lag, usually 
ot the nature of transportation of 
transfer lags. The measuring lags 
should be made negligibly small as 
compared with the process lag. (An 
exception is met m manometer flow- 
control applications where the instru 
ment response may be somewhat 
slower than the almost mstantancous 
process response, but still rapid 
enough for control adequate to many 
purposes.) The control lag, which is 
measurement lag plus controller lig 
plus valve lag, should be bricf com 
pared with eee lag. Instrument 
lags can be limited by proper selec- 
tion, installation and maintenancc 
Systems of interconnected (usually 
cascaded) controllers often are used 
to minimize effects of instrument lag 

Process lags likewise are not fixed 
ind inevitable process characteristics 
heir magnitude depends on the selec 
tion of the equipment and on its in- 
stallation and operation. ‘Transpor- 
tation lags are minimized by proper 
location of the measuring element 
Capacity lags often are easily altered 
by change in throughput, or operat 
ing levels, or equipment connections. 
Transfer lags are minimized by meas- 
ures such as increased agitation, clean 
heat-exchange surfaces, and_ strictly 
countercurrent flows. 

Complex combinations of lags can 
be analyzed into simpler elements, 
which then are attacked separately. 
Systems of interconnected instruments 
often are more effective in handling 


lags than independent controllers 


6. Choosing Variables for Control 

Settling on which primary varia- 
bles are to be controlled, as men- 
tioned above, is largely a flow-sheet 
analysis problem for material and 
energy balances. If the preceding 
data are complete and the analysis 
sound, this step is straightforward. 
Naturally, “control” of each primary 

iriable does not necessarily mean an 
expensive recording controller. Per- 
haps a head tank or a centrifugal 
pump or simple pressure regulator 
will determine a pressure adequately, 
ind so on for other variables. How- 
ever, each item must be considered, 
and control to necessary limits for 
the required result be provided in onc 
wav or another. Modern instrument 
ontrol will be the economic answer 
for manv items. 

7. Selecting Important Secondarv 
Variables— This decision requires 
knowledge of the process, experience. 
judgment and often a good deal of 

(Continued on page 208) 
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Push-Button Plants: When and How? 


Tools and techniques for closing the automatic control loop are already 


available. Engineers and management need to know how best to apply them. 


GEORGE A. HALL, JR. 


Fully automatic—push-button—fac 
tories are coming fast, judging by pres 
ent trends. This article explains what 
fully automatic control is; how it dif- 
fers from other control techniques; 
why it is technically and economically 
valuable; what kinds of plans can now 
be so controlled; what kinds must 
wait, and why; what is holding up 
wide use of fully automatic control, 
and for how long; how it will affect 
process and product design, instru- 
ments, engineers, management, labor 
and John QO. Citizen. 

Before we can sensibly discuss and 
evaluate push-button factories, we 
must go back and examine some funda- 
mentals. Why do we build and op- 
crate processes? Why do we use auto- 
matic controls? What is the ultimate 
in automatic control? Where do we 
now stand historically in automatic 
control? With these questions an- 
swered, we can see where we are now, 
where we are going and how fast, and 
what it will mean to us when we get 
there 

Why do we build and operate 
plants? We do it to make goods, to 
create wealth, to make money. And 
the more goods and better goods we 
get per dollar spent, the better we 
think our plant is. In short, we build 
and operate plants to get the most 
and best product for the least cott 

Why do we use automatic controls? 
Basically, for these reasons: To save 
labor; to improve quality and eff 
ciency; for safety to plant and per- 
sonnel. In times past, the second 
reason far surpassed the first: the im 
provement of plant efficiency and 
product quality was the dominant rea- 
son for using automatic control 


G. A. Hatt is a native of Wiscon- 
sin, graduating from the University 
of Wisconsin in 1932 with a degree 
in electrical engineering. After serv- 
ing in instrument sales engineering 
positions with Central Scientific Co. 
and General Electric X-Ray Corp., 
he joined the Bristol Co., Waterbury, 
Conn., in 1939 

Until recently he was technical edi- 
tor of Bristol's application engineer- 
ing department. At the present he is 
engaged in problems of control appli 
cations. 


[his was well recognized by Luis de 
Florez in 1937 when he wrote:? “In 
the past, automatic mechanisms were 
viewed primarily as leading to reduced 
labor costs. Today, however, there is 
a constantly growing appreciation that 
they can be relied upon to carry out 
many operations far more accurately 
and reliably than is possible with the 
most skilled labor. The reduction of 
those errors caused by fatigue, poor 
judgments, and other inherent weak- 
nesses in human control is of vital 
importance m the operation of proc- 
essing units of great size 

More recently, the wider use of 
dangerous processes (for example, ra- 
dioactive reactions) has given new im- 
portance to the use of automatic de- 
vices for safety reasons. So today, the 
saving of labor costs is a decidedly sec 
ondary reason for using automatic con- 
trols. 


WHAT IS THE ULTIMATE? 


To the instrument engineer, the 
ultimate in automatic control is the 
most automatic device—the one that 
relies least on human beings. But the 
true ultimate in automatic control, the 
factor of most importance to manage- 
ment, commerce and humanity, is that 
degree of control which yields the 
most and best product for the lowest 
cost. In short, the ultimate is the 
use of just as much automatic control 
as will earn its own keep. 

Push-button factories should, and 
probably will come, only where and 
when they can pay their way. If in- 
strument history repeats itself, push- 
button factories won't be used much 
for labor-saving reasons, but mostly 
to increase quality and efficiency. 

Is there a trend toward fully auto- 
matic plants? Yes, definitely, and the 
trend is accelerating. Many authori- 
ties predict their wide use soon. 

W. C. Uhl reports a chief instru- 
ment engineer a a leading oil com- 
pany as flatly stating’, “I predict our 
company will have a completely auto- 
matic refinery in five years.” Uhl says 
further, “The automatic refinery will 
come, whether it takes five years, or 
ten, or more. It is merely a matter of 
time and ingenuity.” 

To others, there seems to be some 
doubt about how soon push-button 


plants will come, and whether they 
will ever be completely automatic. 
For example: “In practice, the plant 
operator has, of course, continuously 
to supervise these ‘robots’ in order to 
make sure that they work satisfactorily. 
This supervision of instruments must 
be performed, regardless of the fact 
that the more elaborate control sys- 
tems are supposed to work without 
fail.’” 

So this seems to be the picture— 
automatic factories, yes; but not at 
once, and probably not wholly with- 
out men, ever. 


WHERE DO WE STAND HISTORICALLY? 


Before we get any further into push- 
button control, we should find out 
where we are now and how we got 
there. Then we can see where we're 
going and how fast. 

The evolution of control took place 
in seven steps 

1. Manual control. 

2. Indicating instruments. 

3. Recording instruments. 

4. Automatic controllers. 

5. Centralized automatic controls 
ind graphic panels. 

6. Coordinated contro! systems. 

End-product quality control sys 
tems 

Manual Control—This was the all 
human control of a process without 
anv instruments. These were the days 
of “spit-and-sizzle” measurement. The 
human operator sensed some process 
variable, like temperature or flow or 
color, by means of his own senses 
touch, taste, sight, smell, sound. Then 
he decided what was to be done, and 
with his own hands built up the fire, 
shut off water, or threw in more 
chemical 

Fig. 1 will help explain this. Sup- 
pose a man wanted to control a tem 
perature process, for example. He 
might put his hand on a pipe coming 
out of the process (output) to see 
how hot it was (measurement). Then 
he would decide (comparison) if it 
was hotter or colder than he wanted 
(desired value). Then he would have 
to decide which way to turn the valve 
(polarity) and how much (propor- 
tion). Next, he would turn a valve 
(correction) to put into the process 
more or less heat (input) 
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EVOLUTION of automatic control is shown in Figs. 1 through 5; Fig. 6 is an example of coordinated control. 


Then, after a time, the corrected in- 
put would change the output tempera- 
ture. Our man would feel that and 
make another valve correction. So he 
would cut-and-try over and over, al- 
ways getting closer to his desired value 
of temperature. His measuring, com- 
paring, proportioning, and correcting 
actions would go round and round 
through himself and through the proc- 
ess in a closed chain or loop of control 
events, until at last he had the temper- 
ature in balance at the desired value. 
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CLOSED-LOOP CONTROL 

It is important that we understand 
this closed-loop way of looking at con- 
trol. The man with his senses, his 
brain and his muscles forms a self- 
correcting, error-sensitive system that 
could be applied to the control of any 
process. But there is nothing automatic 
about this, for the man forms all the 
links in the closed chain. Take the 
man away, and control would stop. 
We could call him a “servohuman- 
ism. 


Indicating Instruments—The first 
link in the closed chain of control to 
be made automatic was the measure- 
ment function. Indicating  instru- 
ments replaced fallible human senses 
with fast, accurate automatic measure- 
ments. Fig. 2 shows how part of the 
human link was replaced. The man 
here acts as “error detector” and 
“feed-back means” of the closed loop 
of control. 

But control still called for plenty of 
operator judgment based on long ex- 
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penence. And these imdicators gave 
miy wistantancous mtormation and 
lid not provide data on past pertorm 
ance or present trend » essential t 
MOPC}T ¢ rection 

Recording Instruments— The oper 
tor g-shect in 
trends were rephiced 
wding mstrument \ctual 
corder were just na iting met 
mut tin nt Ih 
nem ) 
wan to th lata f i 
nan Thi hel tl 
man get Det ita faster 

it \p ik 

udgment ju t erat 
nparing Op t m 
tin itrol functions we t 
eft to the human link 

Automatic Controllers——The mven 
tion of automat ntrollers com 
let the replacement f human 
links 1 the closed | »p t mtrol 
hig. 3 shows how the functions of 
omparison, proportion, and correc 
tion, formerly done by the human 
yperator, are done automatically. At 


this point, the “servohumanism” be 
servomechanism.” 

This was a tremendously important 
step, because it freed processes from 
the limitations of human operation 
It was much more than just labor 
wing that was acce Auto- 


matic controllers permitted success 


mmplished 


ful operation of processes requiring 
mtrol far beyond the ability of 


human beings to produce 


OPERATORS STILL NEEDED 


Now, we've implied that automatic 

ntrollers eliminated human opera 
t \ctually, not quite; it was still 
necessary for a man to go around to 
each antomatic controller and adjust 
ts sct point. And the man still had 
to read the dials and charts to be sur 
is going well 
Centralized Controllers—As more 


ind more instruments were needed 
by larger and larger plants, the job 
ot 1 ng their performance and 


rdjusting the et points became both 
nore difficult So if was 
instruments 


ror ich pr ss together at one cen 
tral poimft Ih eave the plant a 
nerve enter—the rudiments of 
br mn 
Since World War TT. the cat r¢ 
f processes and complexity of thei 
mtrols have juired centralized in 
trument panels scor f fect long 


with hundreds of instruments and up 
to cight or ten operator With so 
many instruments so spread out, the 
wsimilation of data was slow and 
confusing: the coordination of 

many operators was almost impossibk 


2n4 


Great help to this situation has 
wen given by graphic panels Onl 
data essential to operation are shown 
u the pancl; all possi le mstrumenta- 


| 

tion as placed behind it or at the 
proce Data are presented com 
by miniature instruments; data 


wwe related to process functions by 


ictonal flow diagrams. In essence, 
tie graphic panel 1 but a super-in 
ting mstrument for giving more 
mad better data taster to the human 
ny ito 
| 
Even with graphic panels, the 
sion thas thinaing Is not 
itomatic When cmergencies occur 
there is a race xctweon the rate at 
vhich the emergency gets worse and 


x rate at which the operators can 


ibsorb data. analvze them, and come 
t d 

Coordinated or Nlulti-klement) 
Control Systems were the first at 
tempt at truly automatic plants. The 
thinking was automatic and built-in; 
the last human link—supervision 
was more or less climmated 

In coordinated control, the several 
individual controllers on a process 
we interconnected to form one cor- 
These interconnec 
tions may take many forms—pneu- 
matic-set, electrical interlock, cycle 
timers, ete.—but they all accomplish 
the same thing: coordination between 
the individual controllers regulating 
the several variables of one process 
In short, the individual controllers 
modify each other and, in rudimentary 
wavs, the control system thinks for 
itself. Coordinated control involves 
the concept of a control system for 
1 whole process, as distinguished from 
the use of several unrelated control 


related system 


lers 

\ good example of how coordinated 
control differs from simple control is 
shown in Fig. 6 This involves the 
wdinated control of no less than 
five variables of a single process 
Here's the problem: Control of flow 
to the two parallel coils must be donc 
individually to compensate for coking 
ind unequal distribution of combus- 
tion gases; temperature in the transfer 
pipe must be held at a sct level; rate 
if charge must be held constant; fuel- 
to-arr itio «must be ontrolled to 
naximum efficiency: the controls must 
yerate the heater with complete 


HOW COORDINATED CONTROT WORKS 


I'he basic control is the air output 
from the charge flow controller which 
positions the two valves in the tw 
parallel heating coils and also regu 
lates the fuel flow and forced draft 
uit \ tempcrature-difference con 


troller modifies this basic control by 


means of an averaging relay so as to 
unbalance flow through the two heat 
ing coils in order to hold equal tem- 
peratures at the heater output Im 
pulses from the transter temperature 
controller are combined with the basic 
control by an avy craging relay to modit 

fucl and draft flow so as to hold the 
transfer temperature constant The 
oxygen analyzer output is combine 


with the basic control output by an 


other relay so as to regulate the forcece 
draft supply for maximum combu 
tion efhicicnes 

\ study ot more than twenty su 
vwordmated control svstems shows 
the frequent use of such words 
sum, difference. average and raty 
Vhese are all simple calculating fun 
tions; they can be called automat: 
thinking. Apparently, this automa 
calculating is an essential feature of a 
true control svstem. In other word 
the supervisory decisions left t 
human operators in simple centralized 
control are made automatically im 
coordinated-control systems; the last 
human link has been largely elimi 
nated 

End-Product Quality Control is the 
seventh and last step in the historical 
development of control. The idea is 
simple: We control the plant direct] 
from the desired qualities of the end 
product—not from process 
variables that are only indirectly, in 
ferentially related to product quality 
In other words, we put end-product 
quality within the feed-back contro} 
loop 

This idea was emphasized by Brown 
and Campbell in 1950:* “It is ou: 
opinion that one should always strive 
for the most direct approach to the 
syvstem<esign problem, and whenever 
possible point one’s effort toward ex- 
plicit control of product quality.” 


several 


ENVIRONMENTAL VERSUS QUALITY 
CONTRO! 

In the past. we havc controlled a 
process by holding one or more of its 
variables constant. We have tried to 
keep the environment ot the proces 
it fixed values, hoping thereby inf 
entially to obtain the desired qualities 
in the end product. Even coordinate l 
control svstems were usually only mul 
tiple-variable environmental controls 
We became obsessed with control te 
constant values, obsessed with fixed 
set-point control, We left largely t 
the human operator the selection and 
idjustment of these set points 

But a constant, predetermined en- 
vironment is not necessarily best for a 
process; a continuously corrected o 
modulated condition mav be better 

If the basic justification for aut 
matic control is to produce the most 
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t the best for the least, there is 
omething missing im our environ- 
mental control \gain quoting de 
hlorez:’ “Successful automatic control 
can be judged only by improved re- 
sults. The mere feat of maintaining 
some variable condition constant. . . . 
is Of no service to the industry unless 
the control of this variable proves to 
governing factor in improving 
industrial results.” 

If quality and yield of end product 
ure the basic aims in operating proc- 
esses, why not contro! directly from 
end-product quality—-why stop at con- 
trolling from environmental variables? 


a 


CLOSING THE CONTROL LOOP 


What we have been calling “closed- 
loop” control actually is not closed at 
all. Fig. 4 explains this. The com- 
mand or set point of the automatic 
controller is left to be manually set; a 
human link is still required to relate 
the set points of environmental con- 
trollers to the qualities of the final 
product. 

What actually happens now in most 
plants is something like this: Samples 
if the end product are periodically car 
ried to a laboratory. From there, in 
anything from an hour to a week, 
come reports on product quality and 
vield. At even longer periods come 
reports on plant efficiency, costs, etc., 
from production, purchasing and cost 
accounting. These reports are ana- 
lyzed by human operators, who then 
adjust the automatic controllers to a 
new set of environmental process con- 
ditions 

In the meantime, the process has 
operated at less than optimum per- 
formance All the human operators 
can hope to do during this open time 
is to hold process environment as close 
as possible to the previously deter 
mined set of conditions biased on the 
most set of reports that were 
provided bv the laboratory The 
trouble. in short, is simplv_ this 
product qualitv, vield and cost are 
vuutside the automatic control loop 

What we must do is to put end 
product qualitv inside the control 
loop; eliminate the human links to the 
last man; make qualitv control domi 
nant over environmental control. Only 
thus can we the ultimate ih 
itomatic control. When we have 
eliminated the last man and _ built 
plants that do their own thinking, we 
will have truly automatic push-button 
factories 


recent 


achieve 


AUTOMATIC CALCULATORS 


We have seen that the absorption 
and correlation of data by human 
operators is one of the chief difficul 
ties with centralized and _ graphic 


Cuemicat 1952 


panel control. lo chminate human 
supervision, we must substitute auto- 
matic devices capable of absorbing, re 
membering and _ correlating large 
amounts of data at high speed. Auto- 
matic electronic calculators can do 
this. 

In addition to merely replacing the 
last human link in the feed-back loop, 
automatic calculators can do a far 
better job, making possible yields, 
qualities and efficiencies previously 
impossible. T. R. Olive says:* “Some 
(calculators) for example can solve re- 
lations that would be insolvable by 
ordinary techniques. Others get re- 
sults quickly that would otherwise de 
mand lengthy trial and error. Some 
are so accurate and so rapid that they 
permit the use of exact and detailed 
rather than approximate relationships. 
Thus, they produce a quality of result 
that otherwise might not be achieved 
in a lifetime of normal calculations.” 

If fully automatic plants are so de- 
sirable and electronic computers make 
them possible, what are we waiting 
for? Why don’t we build them today? 
Many relatively simple processes now 
could be, and are, being built for fully 
automatic production. But for most 
processes, there are yet many problems 
to be solved—some technical and 
some managerial. 


TECHNICAL PROBLEMS 


Fast and Automatic Means for 
Measuring End-Product Quality—To 
measure quality, we must be able to 
define and evaluate its criteria. Such 
quality criteria as taste, feel, color, 
comfort, which mean so much to con- 
sumers, can, as yet, be only approxi- 
mately and slowly measured and only 
by non-automatic laboratory methods. 
Fven many more exactly established 
qualities, such as hardness, length of 
serviceable life, fading, tensile strength 
and particle size, are still measured by 
slow laboratory techniques. These 
measurements are too slow to be in- 
cluded inside an automatic closed loop 
of control. 

But this technical problem is rap 
idly being solved. Automatic continu- 
ous titrimeters, viscosimeters, conduc- 
tivity meters, infra-red, mass, and 
X-ray spectrometers have recently 
evolved from laboratory techniques. 
We must develop fast, automatic in- 
struments to measure all necessary 
end-product quality criteria before any 
given process can be made fully auto- 
matic. 

Process Design for Better Controll- 
ability—We must design processes 
with full regard for their control char- 
acteristics. The dynamics of many 
processes as they are built today are 
such as to make fully automatic con 


trol difficult or impossible. Probably a 
wider acceptance and use of frequency 
and time-response methods for ana 
lyzing process control characteristics 
will be necessary (see page 173 

Flexible, Rehable and Economical 
Computers -If cach automatic com 
puter is to be custom-designed and 
Built for each control problem, its cost 
will be prohibitively high. For con 
tinuous operation of costly or danger- 
ous industrial processes, automatic 
computers must be highly reliable. 
What is needed is a line of standard- 
ized, interchangeable, computer com- 
ponents that can be used in flexible 
combinations as simple or complex as 
the process requires, W ith plug-in parts 
for rapid maintenance. Such com 
puters can be made both highly te- 
liable and low in cost because they 
can be mass produced. 

Relate End-Product Quality to Proc- 
ess Conditions—Process engineers and 
mathematicians will have to set up 
equations (solvable by computers ) 
that relate optimum end-product qual 
ities to the process environment that 
will produce such optimums. The 
difficulty of this problem will depend 
on the number of qualities of the end 
product that must be measured, on 
the number of variable inputs to the 
process that must be manipulated, and 
on the speed with which these factors 
can change. 

For many simpler processes, these 
relations are now known or can be 
established by calculation or test. But 
for large, complex processes, develop 
ing equations for optimum perform 
ance will doubtless be a very difficult, 
even impossible task. Y. T. Li has 
described a method for experimen- 
tally determining these optimum re- 
lations.’ Briefly, his method is delib 
erately to swing the manipulated 
variables of the process back and forth 
by an amount sufficient to pass the 
end-product qualities through their 
optimum values. Then the process 
conditions that produce the optimums 
are noted and returned to for normal 
operation. A similar method could 
probably be used for experimentally 
determining equations for optimum 
conditions where the process is too 
complex for calculation. 

Some factors affecting quality or 
efficiency can best be left to manual 
adjustment. For example, the effect 
of seasonal influences, like outdoor 
temperature, or such slowly changing 
factors as cost of fuel or of raw mate 
rials, could be left to a hand adjust 
ment on the calculator or controllers. 
But faster changing factors affecting 
quality, like atmospheric 

iumidity, would have to be fully au 
tomatic. 


205 


4 
4 
4 
3 
9 
2 
¢ 
Me 
hs 
| 
Re. 
tt 
: 
’ & 
if 
4 
2: 
te 


MANAGERIAL PROBLEMS 


While technical problems delaying 
push-button factories scem well on 
their way to solution, other less tang: 
ble industrial management problems 
may be tougher to solve. 

Systems Approach by Engineering 
Management — Engineering depart 
ments are traditionally divided on 
functional lines: research engincer, 
development engineer, methods engi 


neer, maintenance engineer, ctc. But 
the engineering of push-button plants 
is going to require a new high in uni 


fied thinking by all engineers. It will 
require mponent 
ystems engincering 
Chis may pose a great challenge to 
cnginecring management 

It surely will require a new kind of 
enginec whom Brown and Camp 
bell* call the “systems engineer.” He 
will have unprecedented authority to 
vnthesize and unify the over-all pet 
formance of the several engineering 
departments, whose interests are often 
opposing. How fast this problem will 
be solved depends on the understand 
ing by top management of the basic 
equirements of systems enginecring 

Education of Business Manage 
ment—This problem can be solved 
by the engineer himself. One vital 
function of the engincer in industry is 
to keep his business managers in- 
formed of the latest technical ad 
vances. When management is made 
iware of the economic advantages ac- 
tually possible with fully automatic 
plants. they will be quick enough to 
provide funds and authority to design 
ind buil uch 


departure from 


cenginecting to 


yants. 


PRESENT POSSIBILITIES 


What kinds of processes can be 
made fully automatic now? This, is 
probably the most interesting and fre- 
quently asked question in the whole 
subject of automation. To answer it, 
we must classify all processes into two 
groups 


l. Fluid Flow Processes—Those in- 


volving fluids—liquids, gases, electric 
current—or solids in crushed or pow- 
dered form that can fl in continu- 


ous strcam 

2. Discrete-Unit Processes—These 
are the processes involving solids in 
discrete units, such as a garment, a 
radio set, or an ingot of stecl. Obvi- 
ously such discrete units cannot flow 
like a fluid but must be individually 
handled, one by on 

Two factors make fluid flow proc- 
esses casv to automatize fully 

The ease of controlling transfer, 
manipulation and storing of fluids; the 
ease with which fluid flow plants can 
be made completely continuous in 
operation. 
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As evidence of this, it is mostly in 
the continuous fluid flow processes 
where a high degree of automation has 
already been achieved; for example, 
petroleum refineries, chemical plants 
ind electric power generating stations. 
In these plants full automation—push- 
button operation—usually requires 
only the elimination of the last human 
supervision and the substitution of 
end-product quality contro! by calcu- 
lators. Very tew changes, if any, will 
be required either in the fluid flow 
plant itself or in its product to convert 
it to fully automatic control 


SOME MUST WAIT 


What kinds of plants must wait for 
push-button control, and why? In con 
trast to fluid flow processes, discrete 
unit processes present many difficul 
tics in transferring, manipulating and 
storing their materials. Compare the 
difhculty of controlling the rate of 
flow of, say, men’s coats between a 
storeroom and a pressing machine with 
the case of controlling the rate of flow 
f fuel oil moving from storage tank 
to burner. 

Materials handling of discrete units 
usually involves complex and special 
conveyors, special storage racks or fix- 
tures, custom-made jigs and chucks. 
And in many plants, different fixtures 
must be used to hold and convey the 
work at each step of the process. 

To make all these conveyors, racks 
and fixtures completely automatic re- 
quires custom engineering and highly 
specialized mechanisms. All of this 
creates two serious deterrents to full 
iutomation: Inflexibility of plant be- 
cause of the very special design of ma- 
terials handling and holding fixtures; 
extremely high cost of automation be 
cause of the special engineering and 
custom-made equipment required. 

Many very successful attempts have 
been made to fully automatize dis- 
crete-unit processes. If you have ever 
watched a machine for forming, cap- 
ping. labeling, filling and_ sealing 
tooth-paste tubes, or a brewery bottle- 
washing, sterilizing, filling, capping, 
pasteurizing, labeling and crating ma- 
chine, vou know how automatic such 
discrete-unit processes can be made. 

But these two processes illustrate 
exactly the difficulty of automation of 
discrete-unit plants. Both machines 
are specially designed and built for 
one task only. The change to a differ- 
ent shape or size of container, or a 
different form of closure, would 
usually require extensive refitting and 
lengthy Theretore, only 
very long runs of identical product 
makes such automation economically 
possible for discrete-unit processes. 

Unfortunately for the automatic 


control engineer, a great many of our 
discrete-unit products cannot be so 
mass produced. For one thing, many 
of them are never made in sufficient 
quantity to warrant the great capital 
investment for a special automatic 
machine. Also, consumer preferences. 
for variety, seasonal market variations, 
changes in styles, or the merchandis- 
ing demand for constantly changing 
sales features, all prohibit long runs 
and the use of inflexible processes for 
many products. 

However, an answer to this problem 
is technically possible, according to 
John IT. Diebold.t “An alternative so- 
lution which we believe to be very 
practical is the utilization of standard 
production machines for the fabrica 
tion function and the linking together 
f these units with automatic mate 
rials handling equipment for the 
achievement of automation. Individ- 
ual automatic controls will be used 
on the production machines, while an 
over-all system of control can be pro- 
vided by use of a small digital com- 
puter. This solution permits a very 
flexible setup— with machines easily 
rearranged for the production of an- 
other product—and the use of fabri- 
cating units which can be mass pro- 
duced. The problem of obsolescence 
is minimized, while a high degree of 
automation is attained.” 

But such a solution will present 
many problems that will require much 
enginecring and time. So, manv dis- 
crete-unit processes must wait for full 
automation until difficult problems of 
materials handling are solved. How 
long depends on the ingenuity of 
engineers and the vision of business 
executives. 


PLANNING A PUSH-BUTTON FACTORY 


The steps for planning fully auto- 
matic factories have been well defined 
by now. The order of Ps is as 
important as any single step. Too 
many instrument engineers are gadget- 
minded—obsessed with the impor- 
tance of this or that device. So they 
bog down in Step 5, because thev 
skipped the first four steps. 

1. Draw a functional block diagram 
of the proposed process, identifying 
each operation, its inputs and outputs. 

2. Re-examine both process and 
product to see if they are as susceptible 
to full automation as possible. Here’s 
where the dynamic characteristics of 
your plant come in. Plenty of experi- 
ence with performance of existing 
similar plants may be the best guide 
here. 

3. Define the criteria of end-prod- 
uct quality and select instruments 
capable of sufficiently rapid, accurate 
measurement of these criteria. 
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4. Decide which environmental 
variables of the process are to be held 
constant and which are to be manipu 
lated in order to produce the desired 
end-product quality 

5. Select automatic measuring and 
controlling instruments capable of fix- 
ing or manipulating the selected en- 
vironmental process variables 

6. Develop an equation relating en- 
vironmental process variables to end- 
product quality criteria. Calculations 
or simulated using an 
analog computer, may sometimes de 
rive this equation, but often tests on 
existing plants will be the only way to 
get ths information 

Design an automatic computer 
which will continuously solve this 
equation. The computer must con 
tinuously receive data on all product 
quality criteria and continuously cal 
culate and generate commands that 
manipulate the selected environmen 
tal process variables so as to hold prod 
uct quality within required tolerances 

And when youve uccessfully 
planned all these above seven steps, 
vou mav have to throw the whole idea 
out because of Step S 

8. Figure out whether your push- 
button plant can carn its own way. If 
it won't pay off, you'll have a hard 
time selling it to your bo 

What will push-button 
mean industrially, 
cially? Let’s try to make a quick run- 
down of what full automation may do 
to our future. Such predictions may 
be fanciful, but thev arc too exciting 
to omit here 


proc esses, 


factories 
economically, so 


TECHNICAL IMPACT OF AUTOMATION 


We must learn to think 
in circles—closed loops—and forget 
mponent 


> 
Processes 


component - bi design; 
learn that the process and control are 
unit: learn to svnthesize, as 
inalyze, Many 
will redesign 


based on frequency 


1 singic 


well as unit processes 


processes require basic 


ind time-response 


inalyses 

Products, too, will often require de 
sign or redesign for automation. A re 
evaluation of the end use to which the 
product is put will often be necessary. 
Lower prices possible through automa 
tion may reconcile the usez to neces- 
sary product changes. We've met this 
problem before and solved it in all 
mass-produced products. For example, 
few people today mind the standardi 
zation necessary for mass pr xluction of 
iutomobiles, because of their low price 
compared to the custom-built car. 

Instruments—There will be an 
eventual end to the use of indicating 
and recording instruments and graphic 
panels, simply because there will be 
no one left to look at them. Record- 
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ers will survive only for their account 
ing function. Most of our present 
controllers, being originally designed 
for indicating or recording, lack the 
dynamic response needed for full 
automation. A strong trend toward 
separation of control and indicating 
and recording functions is already evi 
dent in the miniature remote pneu- 
matic and electronic control systems. 

If plants are to be fully automatic, 
safe and efficient startup and shut 
down will be responsibilities of the 
instruments. This is in contrast to 
the usual practice today, where large 
and complex plants are started up and 
shut down under manua! control 
And, if full automation is achieved, 
still another iutomatic function 
must be included—the ability of the 
control system to report and correcth 
act on its own failures. 


IMPACT ON SOCIETY 


Business Management today must 
concern itself with much more than 
profits. As full automation progresses, 
personnel problems will be more dif 
ficult; workers will resent displace 
ment; orderly methods for worker 
transfer will have to be devised; th« 
costs of worker retraining must b« 
absorbed. Skillful advance planning 
at the top executive level will be 
required. 

rhe newest plants will have an 
even. bigger than before over 
the old, because, in many cases, ex 
isting processes in't 
converted to automation at all. The 
automatic factory will have to be 
designed for automation from the 
drafting board up. This will require 
heavy capital investment that may 
put the smaller firms at an insu 
mountable disadvantage and well may 
tip the balance further in favor of 
big business 

Repercussions from push-button 
factorics will be loud and long in the 
public relations field Already we 
have sensational statements in every 
field of journalism—lurid stories rang 
ing from dire predictions of manless 
factories to irresponsible forecasts of 
workless utopias. 

These journalistic sprees will dis 
turb the average American very little. 
He's used to having his credulity 
stretched by exaggerated repo:ts on 
the wonders of scicnce. But a sober 
public relations program will doubt 
less be needed to allay manv needless 
fears and to educate the public to the 
ultimate over-all benefit of push 
button plants 

Labor and Unions—A_ century 
ago, labor reacted hard to labor- 
saving machines. What will its re- 
action be to machines that dispense 


edge 


possibly be 


with labor altogether? We may cx- 
pect plenty of attempts at restrictive 
union contracts and anti-push-button 
legislation. And unions are enjoying 
an increasingly potent influence on 
legislation. 

Ihe advent of automatic factories 
may require labor umons to evolve 
new yardsticks by which to gage their 
wage demands. In the past, as each 
technical advance increased produc- 
tion efficiency, labor claimed for itself 
a share in such increased carnings. 
But how can this principle be applied 
to push-button plants, where there is 
no labor left? On the other hand, 
if push-button factories lower the 
cost of goods, labor's cost-of-living 
yardstick will be shrinking at the very 
time profits are rising and the market 
for labor is falling. 

rhis vitally concerns management, 
too. For how can management sell 
its automatically made goods when 
its former customers have largely lost 
their jobs to the automatic machines? 
Mass production is impossible with- 
out mass consumption. New ways 
mav have to be found to distribute 
broadly the wealth created by auto- 
matic factories. 

Sociology—Already, the new idea 
of feed-back control has social imp!) 
cations far beyond the field of engi 
neering. Feed-back concepts provide 
valuable new approaches to problems 
in physiology, neurology, psychology, 
economics and even philosophy. 

I'he whole of human society can 
be thought of as a vast, closed con 
trol loop, where man’s perception of 
present social and cconomic wrong 
is the error signal fed back as correc 
tion to his future actions. Isn't it 
possible that the study of human 
society in the light of feed-back 
theory would reveal many openings 
in the closed loops, where our social 
or economic systems fail because 
there is no feed-back, or because the 
feed-back is too slow for the dynamics 
of the system? Thus, ideas discovered 
by feed-back control technologists 
may provide new ways for analyzing 
and solving the social problems of the 
future. 
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INSTRUMENTS NOT ACCESSORIES 


Continued from page 201 


either intuition or hindsight. Gen 
etally these secondary variabics should 
be recorded. When control is needed, 
cascading to a primary variable con 
troller is usual. In a fractionating col 
umn, for example, the primary van 
ibles will be flows, but temperature 
controllers may set the flows of reflux 
and heat mput, or bottom product. 
Attempts to control the secondary 
variables without cascading were vers 
Common im the German chemical in 
dustry as imvestigated in 1945. GCen- 
crally they were not only unsuccessful 
but seriously upsetting. We know 
that the flow controllers cannot be 
omitted on continuous processes. In- 
creasingly, secondary variables are 
used for setting the ratio of ratio-flow 
controllers to attain still greater ac 
curacy, rangeability and responsiveness 
bvaluation of controllability by anal 
wy or analysis has been discussed but 
both evidently have practical limita- 
tions. Analogy, though quick, cannot 
be projected with certainty very far 
beyond actual experience. Analysis, 
when complete, takes much time, skill 
ind expenence. But what about a 
combination of these methods, via the 
umt operations? The concept of unit 
operations and unit processes makes 
it possible to break down an almost 
infinite number of operating processes 
into a relatively few components 
Major instrument application prob- 
lems now seem to center about con- 
trollability of the process as a whole, 
the design of units of equipment in 
the process, and the selection of suit- 
ible control variables. The approach 
should no longer be that of selecting 
individual control mechanisuis, once 
the needed measurements are settled. 
Therefore. control analysis by unit 


processes and operations would appear 
to be a fruitful ficld. If it proves possi 
ble to publish the basic principles of 
control for cach unit process and 
yperation, along with the principle 
for the integrating of such unit proc- 
esses and operations into working 
wocesses. then the application of 
instrumentation in process industries 
will be able to proceed with much 
more of routine scientihe certainty, 
mnd much less of trial and error or 
the artistic judgment of the experi- 
enced few, than is possible at present 

Perhaps too, if the importance of 
equipment design for controllability 
can be more clearly presented, new 
designs will take fuller advantage of 
the possibilities of increased capacity 
ind improved performance through 
instrument control 
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What the Words Mean 


In spite of many efforts to standardize on language in the 
automatic control field, there are still cases where words 


are misunderstood. Here are 


The fact that we offer here a small 
glossary of our own, with definitions 
sometimes ours, sometimes those of 
others, is no reflection on the efforts 
of organizations such as the Industrial 
Instruments €& Regulators Division of 
the AS.M.E., the ILS.A. and the 
A..E.E. Our purpose is simply to pro- 
vide a few short, easy-to-follow explana- 
tions of a few of the terms in auto- 
matic control terminology which are 
most often encountered and most 
often misunderstood.—E prrors. 


Accuracy: Value defining the limits of 
error of a measurement, usually in percent 
of instrument scale 

Automatic control: Maintenance of a 
desired value of a variable within pre- 
scribed limits, or varying the maintained 

ondition according to a desired time- 
quantity relation 

Automatic controller: Mechanism which 
measures the variable and operates to cor- 
rect or limit deviations from a desired 
value 

Capacity: Measure of the maximum 
quantity of energy that can be stored. 

One-capacity, two-capacity process: proc- 
esses with only one, or only two, energy 
torages 

Cascade control: Automatic control in 
which one automatic controller adjusts the 
control point of another automatic con- 
troller 

Control point: Value of the controlled 
variable which the automatic controller 
operates to maintam 

Dead time: A definite delay period in 
measurement, control or process. See proc 
css lags 

Derivative response (action, mode): 
\lode of contro) in which final control ele 
ment moves at a rate proportional to the 
rate of deviation of the variable from the 

ontrol point 

Droop: Shift in control point with 

hange in load due to an inherent charac 
teristic of the automatic controller 

Deviation: Instantancous difference be 
tween the value of the controlled variable 

ind the control point 

Error: Deviation: or instantaneous dif 
ference between “feedback” and control 
point 

Feedback: Signal from the process to 
the controller showing instantaneous value 
of the variable. Controller then measures 

error” and acts on it 

Final control element: Valve, damper. 

witch, rheostat or other device actuated 
bv controller for maintaining controlled 
variable 

Floating response (action, mode): Con- 
trol mode in which the final control ele- 


simple definitions for a few. 


ment moves at a rate proportional to 
deviation of variable from control point 
Force balance: Applied to controllers, 
this means balance of a force proportional 
to value of the variable, agaist an equiva 
lent pressure which can be used for indi 
cation and or control 
Frequeney response: Method of analyz 
mg characteristics of mstruments or proc 
esses Which consists in applying a recorded 
innseoidal variation and then recording the 
output to compare phase and gain. 
Gain: Amplification or attenuation of 
response to a change 
Lag: Any retardation or dead time of 
response im process OF instruments. Trans 
portation lag: delay in “knowledge” of a 
change by the primary sensitive clement 
Capacity lag: retardation due to storage 
capacity in process. Transfer lag: retarda- 
tion due to a barrier between capacities—a 
resistance. Instrument lags: Any lag be 
tween primary sensitive element and final 
control clement 
Load: Process condition to be held, gen 
erally by energy transfer. 
Offset: See droop 
Precision: Closeness of agreement of 
repeated measurements of same quantity 
Primary sensitive element: Device which 
senses changes in value of a process vari 
able. It may. or may not, measure magm 
tude of the change 
Proportional response (action, mode): 
Type of control which adjusts the final 
control element to a definite relation with 
the measured value of the process variable 
Proportional band: Range of values of 
the measured variable which will cause 
change in final control element throughout 
its entire span 
Range: Maximum limits of an instru 
ment 
Rangeabilitv: Range of maximum to 
minunum change that can be made by a 
final control clement 
Reset: Sce floating control. A mode of 
control used with proportional controllers 
to prevent droop with changes in load. 
Regulator: See automatic controller 
Sensitivitv: Ratio of effect to cause in 
an mstrument 
Servomechanism: Type of automatic 
ontroller which maintains a position in a 
desired relation to an input quantits 
Span: Limits of measurement between 
which an instrument is designed to oper- 
ate See range 
Throttling control, range: See propor- 
tional response, band 
Time constant: Time for exponential 
change to reach 63.2 percent of final value 
Transducer: Broadly, any device for con 
verting one form of energy (or position 
into another 
Variable: Physical quantity which varies 
with time 
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mineral Oils 
Olive Oil 
Soaps 
Triethanolamine 


vinegat 
iphite 
sul 
sodium cyanide 


. . . and this is only the beginning. This list 
represents only a few of the actively corrosive 


solutions which can be handled economically by 


TOP resistant 
to 3 cHemicats 


Neoprene, nitriles, copolymers and Ace Ther- 


moplastics such as saran, polyethylene, etc., 


\ 
4 Ace rubber protected equipment. Ace Tempron, 
1 
; extend this range still further. 


Ask our engineers to recommend the most 


economical corrosion-resistant equipment for 
your processes. 


ACE rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET - 
1952 
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NEW YORK 13, N. Y. 
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News Edited by Cecil H. Chilton 


NEW 


with maximum protection of contents. 


PACKAGING & 


HANDLING EQUIPMENT 


TOTE BIN is designed for easy handling TOTE TILTER is used for unloading of the bins; rounded comers facilitate discharge. 
Other special equipment is used for filling. 


Portable Bin Boxes Handle Bulk Solids 


Between plants or within a single plant, the Tote 


. 
System offers a new approach to one of industry's most 


important problems—materials handling. 


Having firmly established itself in 
the food industry during the past two 
years, the Tote System is now being 
ottered to the chemical process in- 
dustries as a novel method of handling 
bulk solids. Installations in the chem 
ical field are already handling syn- 
thetic detergents, carbon _ black, 
phthalic anhydride and polystyrene 
Ihis list is certainly going to grow 
rapidly, according to present indica 
thon 
The ‘Tote System is based on the 
carefully designed Tote Bin, illustrated 
ibove, along with three other basic 
pieces of equipment. The Tote Jolter 
ind Spinner Head are used for filling 
the bin, while the Tote Tilt (also il 
lustrated) is a special mechanism 
which converts the bin into a 45-deg 
angle hopper for quick discharge of its 
contents 
RIN DETAILS 

The Tote Bin comes in a standard 
size (Type A-74), measuring 42 x 48 
< 688 in. high. It stands on 4-in. 
legs; this slight elevation lets vou 
handle the bins with standard fork 
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lifts or pallet trucks. Type A-74 has a 
tare weight of 225 lb. (in aluminum 
construction) and a load capacity of 
3,000 to 4,000 Ib. Volumetric capacity 
is 74 cu. ft. 

A smaller bin, Type A-42, is of the 
same basic design with a capacity of 
42 cu. ft., or 1,500 to 2,500 Ib. It 
measures 42 x 36 524 in. and 
weighs 165 lb. 

Designed to conserve space in stor- 
age or in transit, 22 A-74 bins fit into 
a 40-ft. car or 28 into a 50-ft. car. 
Trucks can carry as many as 18 bins 
per load 

Here are some of the other advan- 
tages claimed for the Tote System: 

‘elf you are now using bags or 
other disposable containers for han- 
dling materials between process build- 
ings or different plants, you stand to 
save substantially in container costs. 

© Product loss resulting from bag 
breakage, siftage or by dumping loss 
is said to be virtually eliminated. 

© Handling labor can be greatly re- 
duced. A carload of Tote Bins can be 
unloaded with less than 1 man-hr., it 
is claimed. 


Some of the Tote System case his- 
tories make interesting reading. For 
example, a certain bakery buys most 
of its flour from a mill 60 mi. away. 
A truck driver leaves the bakery first 
thing every morning with 10 empty 
bins. He goes to the mill, leaves the 
empty bins, picks up 10 loaded bins 
and is back and unloaded just after 
noon. 

A synthetic detergent plant uses 
Tote for providing temporary storage 
while awaiting laboratory analyses. 
Bins from various lots can then be 
blended to give a uniform finished 
product. The Tote System is also be 
ing used to handle material between 
processes and for in-plant blending 
operations 

A large plant producing interme- 
diates and dyes is reported to be con- 
sidering a Tote System for distribut- 
ing salt to various scattered points of 
use. Salt is now received in bulk, then 
put into paper bags for distribution 
within the plant. The proposed sys- 
tem would eliminate the cost of bags 
and spillage and reduce handling 
labor 

A logical extension of the Tote 
idea is the handling of liquids in 
suitably designed bins. A modified 
Tote Bin is now being put into such 
a service—Tote System, Inc., Bea- 
trice, Neb. 
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Equipment Cost Indexes 


(Marshall and Stevens Indexes of 
Comparative Equipment Costs, 
1926 100) 
Mar. Dec 
Industry 


\verage of all 
Process Industries 
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Clay produ 
Glass mfz 

aint 

Vaper miz 
Petroleum ind 
Rubber ind 
Process ind. ave 


Kelated Industries 


Elec. power equip 
Mining, milling 
Refrigerating 
Steam powe 


‘ompiled quarterly 
tember and December of each 
Marshall and Stevens, evaluatic 
Chicago and Los Angeles 
prepared for 47 different 
from which the eight process 
elated industries listed here are 
Published each month with the latest 
ivailable revision ‘or a description of 
the method of obtaining the index numbers 
see Stevens, Chemical Engineering, 
Nov. 1947, pp. 124-¢ For a listing of an- 
nual averages since 1913 see Chemical 
Engineering, Feb. 1952, p. 191 


for Maret, June, 


Indexes 
industries 
and four 

selected 


Has Many Uses 


This new device can be used as a 
stacking box, stacking bin, or stacking 
pallet, and is easily and quickly 
knocked down and bundled for ship- 
ping. 

It consists of a heavy-duty wood 
pallet and four interlocking wood side 
panels held in = by four struc- 
tural posts which slip-ft into angle 
sockets secured to the corners of the 
pallet with four lag screws. Angle 
cross bars with alignment angles and 
end closures slip-fit over the top of 
these posts to support the box above. 
—Paltier Corp., 1701 Kentucky St., 
Michigan City, Ind. 


Stainless Conveyor Belt 
Of Giant Dimensions 
What is claimed to be the widest 
polished, one-piece stainless steel con- 
veyor belt ever fabricated has just been 
completed. This belt, with its special 
transverse welded joint, was 55 in. 
wide by over 100 ft. endless length. 
The outer surface was finished to 
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IN BRIEF—A capsulated listing of this month's newsworthy equipment. 


Packaging and Handling Equipment 

Portable Bin Boxes Reduce handling labor, eliminate bags 
Stacking Box Can be used as box, bin or pallet 
Stainless Conveyor Belt Said to be the widest of its kind 

Bag Holder Positive grip holds bags during filling 
Screw Conveyors Feature absence of lap joints and crevices 
ower Shovel Can be loaded while tractor is stationary 


Electrical and Mechanical Equipment 


Continuous V Packing 
Pipe Threading Machine 
Volt-Ammeter 

Cup Expander 

Metallic O-Rings 

Filing Cabinet 


No need to stock different ring sizes 
Self-contained die heads save time and money 
Tong-type ammeter now measures voltage also 
Reduces leakage in hydraulic cylinders 
Useful at high temperatures or with oils 
Accommodates blueprints, charts, maps 


Safety Equipment 


Sprinkler System 


Delivers air foam to control chemical fires 
Face Shield . 


Features a plastic spark protector 


Processing Equipment 


Experimental 
Jaw Crusher 
Porous Stainless Sheet 
Portable Mixer 

Dust Filter 

Dry Blender 

Plastics Calender 
Oxygen Generators 
Heated Screen 
Laboratory Filter 
Vacuum Shelf Dryer 


Fractionator Combines versatility 
Larger size uses 30 
Smooth surface permits ready release of solids 
With separate motor and flexible shaft drive 
Shakes cloth sleeves without flexing them 
Largest conical blender ever built 

Fastest ever built for plastics film 

In sizes from % to 12 tons per day 

Aveids blinding with moist, fine materials 
Lucite construction permits visual study 

Larger sight glasses permit easy observation 


and ease of control 


Fluids Handling Equipment 


ackless Pump 

Control Valves 

(ilass Pipe 

Process Pump 
l’roportioning Weir Tank 
Shut-Off Valve 


Bent shaft drives vanes in orbital motion 

Good for extreme temperatures and pressures 
World's largest with flanged ends . 
Handles liquids up to 850 deg. F ee ee 
Can be used for either solutions or suspensions 
Protects gages from over-pressures 


Instruments and Controls 


Force-Balance Controller 
Controlling Calorimeter 
Vressure Recorder 
Program Controllers 
Venturi Ball Valve 
Purge Rate Regulator 
Oxygen Indicator 
Temperature Controller 
Flow Meter 

Pressure Transducers 


Floating disk serves as detector and flapper 
Controls calorific value of manufactured gas 
Miniature instrument for low pressure ranges 
Two new instruments for time-temperature work 
Now available with pneumatic operators. - 
Ignores changes in supply or downstream pressure. 
Improved model is easier to operate 

Uses a proportional on-time relay Secece 
Improvements in accuracy and maintenance 
Convert pressures into electrical signals 


a mirror polish. The welded area was 
finished to the same thickness as the 
basic belt and then polished also.— 
Metalsmiths Div., Orange Roller 
Bearing Co., Orange, N. ]. 


which you bolt to the hopper or bin 
outlet. Empty bags are simply slipped 
over the mouth of the spout and up 
under the cams. 

When releasing a filled bag, you 
push up on a semi-circular release 
bar releasing the cams and allowing 
the bag to drop to conveyor or skid. 
The device is used with 50, 80 and 
100-Ib. multi-wall paper bags.—Rich- 
ardson Scale Co., Eaton, 


Serew Conveyors 
Have Smooth Surfaces 


Absence of lap joints and crevices 
features a new line of sanitary screw 
conveyors. The joint between the 

j , flight and the pipe shaft is continu- 
ously welded both sides of the flight; 
Hag Welder ‘ the welds are ground to a smooth fillet 
With Positive Grip and polished to a No. 4 finish. The 
screw has a smooth continuous sur 
face from one end to the other 
This type of screw is offered in any 
standard or special size from 1 to 16 
in. diameter in any pitch, thickness 
and shaft diameter. It is available in 


Holding the bag is an important 
function in bag-filling operations, and 
this new self-locking cam-grip holder 
is designed to do so with a = 


comprises a_ bag- 


nolding 
mounted on a 


spout 


grip. It 
mechanism 


211 


Page 
.210 
; 952 211 By 
ie 174.0 
182.0 
172.1 
175.3 
175.6 
178.4 
179.4 213 
. 183.6 179.1 182.4 
201.0 195.8 200.3 ee 
171.2 166.7 170.0 Meu 
216 
216 
216 
216 
218 
218 
218 
218 
218 
219 
222 
222 
| 
| | 234 
226 
Stacking Box 
‘ie 
“4 
~ 
av 


stumless steel, aluminum and other 
metals and allovs, separately or m 
conjunction with somite systems im 
cluding hoppers, feeders, troughs, 
drives and spouts.—Kornylak Engi 
neering Corp., 513-521 Communipaw 


We., Jersey City 4, N. J. 


NEW ELECTRICAL 


(entinueus V Packing 
Is Cut On the Job 


A new continuous V or chevron 
packing, designed for 500 to 6,000 
psi., is furnished in 25-ft. spirals for 
cutting to size on the job. For a given 
packing size, a single stock item fits 
iny diameter stuffing box, climinating 
the need for stocking a number of dit 
ferent sets of packing. 

Ihe new packing is made in sizes 
from }$ to 1 in., by *-in. increments. 
No. 2005 is constructed of asbestos 
cloth and neoprene and is recom 
mended for high-temperature service 
on reciprocating steam or air rods, hot 
oil pumps, etc. No. 2008—for lower 
temperatures—is made of cotton duck 
ind neoprene and is for hydraulic 
rams, outside-packed plunger pumps, 
etc. —Flexrock Co., 3670-B Cuthbért 
St., Philadelphia 4, Pa 


Pipe Threading Machine 
With New Die Heads 


The recently announced Rigid 500 
pipe and bolt threading machine fea- 
tures new types of self-contained die 
heads which are said to reduce the 
first cost and make sizeable savings of 
work and time 

The Quadritype head is instantly 
adjustable to thread 1-in. to 2-in. pipe, 
including over and under size, regard 
less of position of quick-opening lever 
ind without removing dies or die head 
from the machine. Dualtype heads, 
one for }-in. and 2-in. and one for 
4-in. and }-in., offer this same instant 
size change right in the machine. 
Monotype die heads, ¢-in. to 2-in., 
and bolt die heads, }-in. to 2-in., 
which adjust to over and under size 
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Power Shevel 
Loads While Standing 


An advantageous operating feature 
if a new power shovel is that it can be 
loaded while the tractor is stationary. 
I'he machine can also be used for vari- 


& MECHANICAL E 


in the machine, are also available- 
Ridge Tool Co., Elyria, Ohio 


Volt-Ammeter 
Combines Two in One 


The well known Tong ‘Test am 
meter can now be provided with a 
combination arrangement which per- 
mits you to make voltage measure- 
ments with the same instrument. Volt- 
age leads are quickly and safely 
plugged into the handle. Two voltage 
ranges are available, 0-150 and 0-600 
v.—Columbia Electric Mfg. Co., 4553 
Hamilton Ave., Cleveland 14, Ohio. 


Cup Expander 
Adds to Packing Efficiency 

A new cup expander, designated 
ES-11, is designed to reduce leakage 
in hydraulic and pneumatic cylinders. 
It assists the sealing action of the cup 
packing at all times by exerting con 
trolled pressure on the packing lip so 
that it maintains constant contact 
with the cylinder wall. ‘These expand- 
ers are recommended for use on 
pumps, compressors, hydraulic presses, 
air cylinders, etc-—-HPL Mfg. Co., 
15141 Miles Ave., Cleveland 25, Ohio. 


ous other types of work by changing 
the shovel for other attachments, such 
13 backfiller blade or crane lift 
Changes are made easily, without even 
using a wrench; you simply remove 
four pins Lessmann Mfg. Co., Des 
Moines 4, Iowa. 


QUIPMENT 


Metallic O-Rings 
Are Pressure-Filled 

A new type of O-ring is made of 
hollow metal tubing, filled with incrt 
gas at 600 psi. It can be used against 
pressures as high as 20,000 psi. and 
withstands temperatures and chemi 
cals within the properties of the metal. 

rhis development means that you 
can now use O-ring seals at high tem- 
peratures and in contact with oils and 
solvents which would attack rubber 
and other organic materials. Resist- 
ance to acids and other chemicals is 
provided by using stainless steel, or 
mild steel with cadmium or nickel 
plating. 

These rings were invented in Eng- 
land and have been in use there for 
several years on diesel engines, air com 
pressors, vacuum equipment, and 
many types of fucl and hydraulic ap 
plications. —United Aircraft Products, 
Inc., 1160 Bolander Ave., Dayton, 
Ohio. 


Filing Cabinet 
For Large Charts, Drawings 


The Draw-In-Dex is a recently an- 
nounced filing cabinet which accom 
modates large drawings, charts, maps 
and blueprints. Each cabinet can hold 
up to 1,000 prints, hanging smoothly 
without creases, wrinkles or curled 
edges. 

All prints are immediately acces- 
sible, and any print can be removed 
without disturbing the others. Draw- 
ings are attached to manila hangers 
and suspended from horizontal rods. 

The cabinet is 4 ft. high by 24 ft. 
wide by 20 in. deep. Made of 16 and 
18-gage steel, it can be had in gray, 
green or brown.—Empire Develop 
ment Co., 15 Park Row, New York 
38, N. Y. 
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THE CARE AND NURSING OF TANK CARS Slot 


Set the brakes... 
lock the wheels... 


save the load. 


Another way to get more from your GATX tank cars 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street + Chicago 90, Illinois 


District Offices: Buffalo « Cleveland + Dallas « Houston « Los Angeles « New Orleans 
New York « Pittsburgh « St. Louis « Son Francisco « Seattle « Tulsa « Washington 
Export Dept.: 10 East 49th Street, New York 17, New York 


So many people have requested reprints of these cartoon advertisements that 
we are making them available to you for use in your shops. Just write us. 
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SAFETY 


SPRINKLER for foam discharge. 


FOAM clings to vertical surfaces. 


EQUIPMENT 


WATER does not disturb foam blanket. 


Sprinklers Deliver Air Foam 


New Solvay installation combines the advantages of 


automatic sprinklers, water spray and foam. 


Less water is 


required, lowering the investment in pumps and storage. 


Air foam, a substance used exten 
sively in aircraft and shipboard fire 
fighting during the last war, is just 
now coming ito its own for protec 
tion of industrial plants. One such 
case is the ially designed 
Svracuse plant of 

Allied Chemical 
This system 
chlorination and 


new 
installation at the 
Solvay Process Div., 
& Dye Corp 
in the 
buildings wher 


spec 


is located 
distillation 
benzene and benzen 
derivatives are processed 

Ihe idea was to integrate a foam 
injection system with deluge sprinkler 
equipment. Foam discharge outlets 
are located in accordance with Under 
writers’ requirements for automatic 
sprinklers. Water pressure is main 
tained at 50 psi., rather than the 
normal to $ psi., but much less 
water is consumed. This factor re 
duced the large investment Solvay 
was facing in additional water pumps 
and storage facilities 
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Whenever the system gocs into 
operation, 6 percent foam stabilizer 
is accurately and automatically fed 
into the flow of water through pre- 
cision engineered orifices; this mixture 
is aerated as it passes through the 
foam spray sn The foam dis- 
charge resembles a dense, heavy snow- 
storm. 

Foam is discharged at a rate of 2 
gpm. per sq. ft.. equivalent to a floor 
depth of approximately 3 in. per min. 
Sufficient stabilizer is available to 
operate normally for 10 min. At the 
end of this period, water spray will 
continue to discharge from the outlets 
for as long as desired. 


EE PECTIVENESS OF FOAM 


Air foam extinguishes fires by 
smothering them—cutting off air 
supply—rather than by cooling flam 
mables below ignition temperature 
It consists of closely knit air-filled 


bubbles, differing from chemical foam 
in that the latter consists of bubbles 
of carbon dioxide. Air foam is the 
more recent of the two. 

It is claimed that continued dis 
charge of water spray from the 
sprinklers does not impair the quality 
of previously discharged air foam, 
whereas water more readily breaks 
down chemical foam. 

Air foam has a decided advantage 
over water, it is said, in fighting cer- 
tain fires of highly flammable liquids, 
where low flash points resist ex- 
tinguishment by cooling. It is also 
effective where low specific gravities 
cause burning liquids to float on 
water, resulting in possible spread of 
fire or flashbacks. Since it will adhere 
to vertical surfaces and ceilings it is 
valuable in protecting equipment or 
structures surrounding fire hazards.— 
“Automatic” Sprinkler Corp. of 
America, P.O. Box 360, Youngstown, 
Ohio. 


Face Shield 
With Spark Protector 


A new face shield, known as the 
Halo, features an all-green plastic spark 
protector, affording wide-angle vision, 
yet still eliminating glare from over- 
head lighting. Another new develop- 
ment locks the visor in the up posi- 
tion or the working position, thus 
climinating the possibility of the wear 
cr’s adjusting the visor so that it does 
not afford proper protection 

The Halo is available in three styles 
of headgear with clear or green visors 
and a special acid-resistant visor for 
use around acids and other chemicals. 
With the headgear made of cellulose 
acetate-butyrate, the face shield 
weighs less than 6 oz. It is said to com- 
bine rugged construction with attrac- 
tive appearance.—United States Safety 
Service Co., 1215 McGee St., Kansas 
City 6, Mo 
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Alorine 


Tamer 


with these CRANE Valves 


. Designed to handle 
water-free chlorine, gas 
or liquid, up to 300°F. 


Your best valves for handling chlorine are those 
made expressly for this service. It’s too tough 
for ordinary equipment. 


Rugged Construction 


You'll operate more safely, efficiently, and de- 
pendably with these Crane Chlorine Valves. 
Their rugged forged steel construction gives you 
protection against internal and external shock. 
You'll have freedom from bonnet joint leakage 
with their strong Crane bolted design. 


Effective Corrosion Resistance 


You'll be equipped for highest resistance to cor- 
rosion with the Hastelloy “C” disc and seat 
rings, and the Monel stem. A corrugated soft 
Monel gasket prevents corrosion and leakage 
at the bonnet joint. 


Literature Free on Request 


The many refinements of Crane Chlorine Valves 
assure not only more efficient chlorine control, 
but important savings on valve maintenance and 
replacement costs. Get the complete facts in Cir- 
cular AD-1608. Write or ask your Crane Repre- 
sentative for a copy. 


The Complete Crane Line Meets All Valve Needs. That’s Why 


EVERY FEATURE WORKS FOR YOU 


1, Strong one- 
piece forged 
carbon steel 
yoke with out- 
side screw out 
of contact with 
fluid. 

2. Husky Monel 
stem; easy to 
lubricate 
threads. 


3. Easy to pull 


steel. 
4, Deep stuffing 
box. 


No. 1645 
Angle 
Sizes 

to 2 in. 


More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE 


up bolted 
gland of 
forged carbon 4 


and female 
bolted bonnet 
joint with corru- 
gated soft Mo- 
nel gashet. 

6.45 narrow 
bearing seat; 
closes tight, 
even with hard 
deposits. 

7. Highly corro- 


3 f sion-resistant 
3 Hastelloy 
in seating parts. 

8. 


Heavy forged 
carbon steel 
body; long end 
threads. 


No. 1644 Globe 
Sizes 4 to 2 in. 


CRANE 
FOROGZO 


* PLUMBING © HEATING 
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NEW 


PROCESSING EQUIPMENT 


Experimental Fractionator 


Designed for undergraduate instruction, this versa- 


tile and flexible unit can double for many types of engineer- 


ing and process development studies. 


The distillation unit shown here 
vas designed in Hlaboration with 
the d partment of hemical enginect 
ing of Princeton University for use 
in an undergraduate unit operations 


laboratory. Rated at 30 in. vacuum 
to 40 psi. pressure, it is claimed to 
be the most mplete design ever 


fered im equipment of this type 

The S-in. dia. fractionating column 
is divided into two sections It is 

mnected in h manner that you 
can operate with only the lower 
ection, if de d. All plates are r 
movable and have three 2-in. bubble 
caps and one lin. adjustable down 
comer Additional plates can be 
added at any time 

Each plate is provided with a re 


motely operated valve for withdraw 
ing liquid sampk A single switch 
operates all these valve allowing 
samples to be drawn simultaneously 
ind collected separately in sample 
cups on th ontrol board 

The 60-gal. kettl 


equipped with 


1 steam coil and sparge ring. The 20- 
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gal. receiving tanks are designed for 
scale mounting with flexible metallic 
connecting tubes. Kettle and receiy 
ers are complete with inlets, drains 
and gage glasses. 

All inaccessible bypass valves, as 
well as valves for selecting the feed 
plate, are either remotely operated 
from the control board or reached 
from the floor by extension rods 

Ihe degree of instrumentation 
leaves little to be desired. In addition 
to feed, reflux and distillate rotame 
ters, there is a six-point recording 
thermometer for the six lower plates, 
specific gravity indicators for top and 
bottom products, column differential 
pressure manometer, and recording 
controller for steam pressure to the 
kettle coil. 

Made of copper, a unit like this 
costs about $10,000; a somewhat 
simpler unit, omitting the instru 
ments, can be furnished for about 
Brighton Copper Works, 
Inc., 2144 Colerain Ave., Cincinnati 


14, Ohio 


S7_000 


daw Crusher 
In Larger Size 


I'ype H Jaw crusher is now available 
in a 10 by 20-in. size. Rated capacity 
runs from 6 tons per hr. of 4-in. prod 
uct to 52 tons per hr. of 3-in. prod 
uct. A 30-hp. motor is required. Ap 
proximate shipping weight 1s 6,200 Tb 

Denver Equipment Co 1400 
Seventeenth St., Denver, Colo 


Porous Stainless Sheet 
With Smooth Sarface 


A new porous stainless shect with 
a smooth surface is expected to widen 
the application of porous metallic fil 
ters, particularly where ready release 
of collected solids is required \pplica 
tions might imelude rotan 
filters cleaned by blowback, vacuum 
plate filters, fluid catalvst filters, et 

Phe new material has much highe: 
mechanical properties than porous 
heet prev ously wailabic Shear 


trength, for examp! ibout 60,000 
psi. Hligh-pressure filters can thus be 
constructed with less metal 

Flow capacities range downward 
trom 200 cfm. of air per sq. ft. at 10 
psi. differential pressure, or from 20 
gpm. of water per sq. ft. at the same 
differential. Pore diameters range from 


2) microns down 
Sheets will be stocked in 304 
tailess stecl, but are available also in 


I'vpes 309, 316 and 347, and in other 
illovs, such Moncl and Stellitc 
L-605. A complete line of filter assem 
blics now uses the new smooth-sur 
face material—Mlicro Metallic Corp 
39 Sea Cliff Ave., Glen Cove, N. Y 


Portable Mixer 
With Flexible Drive 


Removal of the driving motor from 
its conventional position at the top 
end of the propeller shaft makes this 
new mixer, called the Pie-Flex, espe 
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Long shafts permit the use of deep (8’8”) tanks 
for most efficient reaction. 


These Mixers. 


Have Been Doing the Job 
Right for Over 10 Years! 


“Our LIGHTNIN Mixers were installed in 1941. They've 
been doing an excellent job ever since,"’ says Dr. J. M. Perri, 
plant superintendent, National Foam System, Inc., 
West Chester, Pa. National Foam uses a battery of 
eight 1-HP LIGHTNIN Mixers in the manufacture of 
its AER-O-FOAM fire-fighting compound. 

Dr. Perri goes on to say, “LIGHTNIN Mixers have 
proved easy to install. They have been practically free 
of mechanical troubles, and their long shafts permit us 
to use deep reaction tanks for most efficient processing.” 

If your requirements call for fluid agitation, consult 
Mixco. We have the research and engineering facilities 
to accurately predict processing results—and we'll abso- 
lutely guarantee those results with LIGHTNIN Mixers. 
Write us about your requirements. 


LIGHTNIN case history 


Reaction of Pr 
with lime and 


3300 gal. 


diameter * 
neight. open 


Two steam coils 


FACTORY 
HIGHLY SATIS re 
obtained excellen 


oya) 
tein product 
Sater for hydration. 


stainless steel tank, 96 
04" straight side 
top and dish bottos. 


to heat batch to 200°F. 


one hour (approx) 
\-HP LIGHTNIN Portab 


le Mixer. 


User 
ts from 
10 yearsw 


these mixers for #0 


: MIXING EQUIPMENT Co., Inc. 


128 Mt. Read Blvd., Rochester 11, N. Y. 
in Canada: William & J. G. Greey, Ltd., Toronto 


Please send me the bulletins checked: 


©) 8-102 Top Entering Mixers 
(turbine and paddle types) 

© 8-78 Top Entering Mixers 
(propeller type) 

0 8-76 Side Entering Mixers 


© B-100 Condensed Catalog 
(complete line) 


0 B-75 Portable Mixers 
(electric and air driven) 


© DH-50 Laboratory Mixers 


an 
OPERATION: 
if HEATING: 
TIME: 
REACTION 
R 
RFORMANCE: 
a 
fluid agitation specialists 
» 
EVERY UGHTNIN MIXER IS GUARANTEED TO DO THE JOB RIGHT 5 
a 
| Meme —— 
| 
B Address at 
PORTABLE SIDE ENTERING TOP ENTERING ‘ 
A 2 HP to 25 HP te 500 HP 


The motor 
is Coupled to the propeller shaft by a 
flexible d haft especially designed 
for agitator 

Phe propeller shatt 1» supported by 


ght and portabk 


two widely spaced ball bearmgs m a 
cast aluminum alloy body. It can be 
mounted at any angle; adjustment 1s 
facilitated by a lever-operated posi 
tioning device 

No special motor is required—any 
standard horizontal motor can be used 
Ihe motor can be mounted in any 
titable location. For instance, in the 

“© of hazardous operations, you 
might even mount the motor out of 
the hazardous area by running the 
flexible drive shaft through a hole in 
the wall to another room.—Process 
Industries Engineers, Inc., Pittsburgh, 
Pa 


Dust Filter 
(leans Without Flexing 


The Simon dust filter, used abroad 
for many vears, being redesigned to 
U.S. requirements. This filter uses 
fabric sleeves and a hopper bottom, 
much lke conventional dust filters 

Its novel feature, however, is its 
shaking mechanism. When the cloth 
so without 
flexing. An entire frame carrying a 
group of lifted and 
falls with an impact which dislodges 
the dust, meanwhile maintaining the 
leeve taut and smooth 

Units are available with ratings up 
to 13,200 cfm.—Entoleter Div., 
Safetv Car Heating © Lighting Co., 
Inc., P. O. Box 904, New Haven 4, 
Conn 


siceve is shaken, it does 


cight sleeve 


PLASTICS CALENDER PRODUCES 120 MILES PER DAY 


Recently installed at Akron by Goodyear, this calender is claimed to be the 
fastest ever built for producing plastic film. It is designed to produce more than 
120 miles per day of 6-ft. wide vinyl film in thicknesses up to 20 mils. Each of the 
four rolls is 92 in. wide and 32 in. in diameter, weighing 25,000 Ib. apiece.— 


Adamson-United Co., Akron, Ohio. 


Oxygen Generators 
Save to 50 Percent 

Users of high-purity oxygen in 
quantity can now make their own at 
savings up to 50 percent, according 
to a recent announcement. 
portable generators, soon to be avail- 
ible in sizes from 4 to 12 tons per 
day, will be able to produce 99.5-per- 


DRY BLENDER HANDLES BOXCAR BATCHES 


Believed to be the largest ever built, this conical drv blender, 13 ft. in diameter, 
can hold the entire contents of a railroad car. It was built recently for a manu- 
facturer whose process required handling large volumes in order to maintain prod- 
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uct uniformity.—Patterson Foundry & Machine Co., E. Liverpool, Ohio. 


cent oxygen at an operating cost of 5 
to 10 c. per 100 cu. ft., it is claimed. 
Savings to the consumer will come 
mainly from eliminating oxygen trans- 
portation. 

Heart of the new generator is a 
series of automatic reversing heat ex- 
changers which eliminate the expense 
of chemical purification of the air. 
Design was developed with the assis- 
tance of Prof. S$. C. Collins of MIT. 

Joy Mfg. Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa 


Sereen-Heating Unit 
Avoids Blinding 


Ihermo-Deck heating unit is a 
new device which permits you to 
screen moist, fine materials without 
blinding of the screen openings. Elec- 
tric current carried by the screen wire 
from one side to the other heats the 
solids enough to dry them and prevent 
them from building up on the screen. 

Small air-cooled transformers 
especially designed to operate in dusty 
atmospheres are furnished with the 
lhermo-Deck. These transformers re- 
quire no special dust-proof enclosures 
and can be conveniently located on 
stationary supports adjacent to the 
screen or suspended above the screen. 
Flexible copper leads are used be- 
tween the transformers and the bus 
bars attached to the vibrating screen 
frame. Low voltages are used for ob- 
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vious safety reasons.—Allis‘Chalmers | 
Mfg. Co., 1147 S. 70th St., Milwau 
kee, Wis. 


Laboratory Filter 
Permits Visual Study 


Lucite construction of this new 
laboratory filter permits visual study 
of the filtration process: It is made in 
two sizcs—4 in square with approxi ARCO Rubber Lined Exhaust System on ano . 
mate filtration area of 11 sq. in. pet SE izing tanks. In good condition after 2'2 years 
sheet, and in. square with approxi 
mate arca of 52 sq. in. per sheet. It 
uses asbestos filter sheets in various 
grades of retentivity. 
Where desired, stainless steel parts 
can be substituted for Lucite. ‘This 
is necessary if liquid temperature is | 
above 120 deg. F.—Ertel Engineering | 
Corp., Kingston 11, N. Y. 


Cubber | ined 
Equipment 


LICENSED SARAN RUBBER APPLICATORS 


Important to you is the complete control Arco exer- 
cises over every stage of production from com- 
pounding of the rubber specifically for your job 
to installation of the equipment. 

This is assurance of quality and satisfaction. Write 


for our catalog. 


Vacuum Shelf Dryer 
Permits Easy Observation 


Construction changes in this vac- 
uum shelf dryer provide, among other 
advantages, easier observation of the 
interior. Sight glasses are larger, and a 
swivel spotlight attached to the door 
can be quickly and easily moved to any 
one of the ports. 

The door has been changed from 
cast iron to steel. This makes it t a 
stronger, free from pitholes and leaks, , 
and easy to coat with special materials. ‘| AUTOMOTIVE RUBBER co., INC. ; 
—F. ]. Stokes Machine Co., 5500 Ta- | ne Serr . DETROIT 4 MICHIGAN 
bor Rd., Philadelphia 20, Pa. 
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NEW FLUIDS HANDLING ,EQUIPMENT 


Bent Shaft Drives New Pump 


Packless and hermetically sealed, the Vibro-Pump 


handles slurries with ease. 


It will even pump up to 20 


percent vapor without vapor lock, it is claimed. 


First introduced last fall via tele 
vision’s Big Idea program, the Vibro- 
Pump has already attracted a great 
deal of attention from many quar- 
ters. And a pump which eliminates 
packing, can owe mixed liquid and 
vapor, — abrasive slurnes, and 
can be easily sterilized ought to at- 
tract attention. 


DIFFICULT TO DEFINE 


The Vibro-Pump employs a princi 
ple of operation which resembles noth- 
ing else in common use. Location of 
suction and discharge ports suggests 
centrifugal action, yet the volute 
shape of a centrifugal housing is miss- 
ing. The pushing action of the vanes 
suggests several types of positive dis- 
placement pump, yet the side clear- 
ances between vane and housing are 
very liberal, and the capacity varies 
inversely with discharge pressure. 

Business end of the pump is an 
impeller provided with two or more 
wave-shaped vanes. The more vanes, 
the greater the discharge pressure. 


Vanes are fixed on the free end of a 
flexible rubber tube which is belled 
at the opposite end to form a flat 
circle. 

The impeller is driven by a curved 
shaft rotating within the rubber tube 
but in contact with the tube only 
through a ball bearing at the free 
end. As the shaft rotates, its free 
end describes a circular orbit. The 
impeller, fixed in position at its flat 
end, follows the orbit with its free, 


vane-equipped end. 


ORBITAL MOTION 


The impeller describes an orbit 
about the center of the motor, there- 
fore, but does not rotate around its 
own center of gravity. Its path is 
something like that followed by the 
left hand of an automobile driver 
when he signals the driver behind to 
come around him. 

The Vibro-Pump was invented by 
William Gemeinhardt, a former flier 
and research engineer in the Hun- 
garian Air Force. When he first came 


to this country in 1949 he was em 
ploved as a research engineer at New 
Fork University on an Air Force 
project. He is now working on his 
pump in the chemical engineering 
of Drexel Institute of 
Technology, Philadelphia. 

Although the new pump is not yet 
in commercial production, a number 
of manufacturers have expressed in- 
terest. Negotiations are under way 
for the manufacture in large quanti 
tics of a small size as a component 
in a popular make of household dish 
washing machine. A_ well known 
builder of process evaporators is look- 
ing into the Vibro-Pump as a means 
of pumping crystal slurries without 
deterioration of the crystals. 

Test results are available for a 
model which handles 30 gpm. at 
free delivery and develops a cut-off 
head of 1S psi. of water. Arrang: 
ments are being made to build a 
pump with a capacity of 150 gpm 
Bennett Productions, 1507 Walnut 
St., Philadelphia 2, Pa. 


Centrol Valves 
For Extreme Services 


Two new control valves, Models 
1570 and 1580, are said to handle 
a wide varicty of materials at ex 
tremes of temperature and pressure. 
These include liquid nitrogen at —325 
deg. F. and 3,000 psi., fuming nitric 
acid at room temperature and super 
heated steam up to 1,000 deg. F. 

These single-seated valves feature 
an external ‘self-balancing arrange- 
ment which provides a_ balanced 
valve effect in operation. This pro 
vides ease of operation at extreme 
pressure differentials while still re- 
taining tight shutoff—Annin Co., 
3500 Union Pacific Ave., Los Angeles 
23, Cal. 


Glass Pipe 
Up to 18 In. Diameter 


What is claimed to be the world’s 
largest glass pipe with flanged ends 
suitable for bolting is now in quantity 
production. This pipe, 18 in. in diam- 
eter, will probably find its way into 
equipment like heat exchangers and 
=e towers more often than for 
straight fluid transport, at least for the 
near future. 

These 18-in. pipes are made by join- 
ing a flange pressing to a length of 
molded tubing. The initial problem 
was the manufacture of a pressing of 
this diameter and thickness. Other 
problems which had to be solved 
were the lampworking of these press- 
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you way wart+to know about 


ene of tho pharmaceutical grades of 


magnesium trisilicate, began manufacturing this in 1937 and is 


today among the foremost domestic producers. 
Of special value to pharmaceutical manufacturers is the high degree of lot-to-lot 
uniformity of Mallinckrodt magnesium trisilicate, not only in chemical composi- 
tion but also in moisture content, particle size distribution, and bulk. Mallinckrodt 
magnesium trisilicate fully meets U.S.P. requirements. 
To fit both tableting and suspension needs Mallinckrodt magnesium trisilicate is 
in the following forms: 

Magnesium Trisilicate U.S.P. Powder 

Magnesium Trisilicate U.S. P. Bulky 

Magnesium Trisilicate U.S.P. Super Bulky 


Important Properties—T ypical Values 
Powder Super Bulky 
Bulk—Approx. fl. oz./lb. . 130 
Approx. Particle Size Distribution® 
65% 


15% 
10-20 microns 15% 
20-40 microns 5% 
*Determined by sedimentation methods. 
Adsorptive power— , not less about 150 
mg. methylene blue/gram... . than 100 
Acid consuming ¢ ity— 
cc. N/IOHCI/gramig . 140-160 140-160 


For alkaline mixtures containing magnesium trisilicate, Mallinckrodt also supplies 
top-quality companion ucts such as Magnesium Carbonate U.S.P., Calcium 
Carbonate U.S.P. and Bismuth Subcarbonate U.S.P. 

Samples and prices wilMbe supplied on request. For technical information write 
for Magnesium Trisilicate Data Unit X-212. 


MALLINGKROOT CHEMICAL WORKS 
Mallinckrodt St., s 7, Me. * 72 Geld S$t., New York 8, N.Y. 


Chicago Cincinnati Clévelond Los Angeles Montrec! Philodeiphio + Sen Froncisco 
= 


ORGANIC INTERMEDIATES 


INORGANIC CHEMICALS + - 
CHEMICALS FOR ELECTRONIC Zz 
USES - METALLIC SOAPS - 

ANALYTICAL REAGENTS - 

PHOTOGRAPHIC CHEMICALS - 


MANUFACTURERS OF FINE CHEMICALS 
FOR INDUSTRY + SINCE 1667 + 
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uclity... 
iltration 


SPARKLER 
FILTERS 


High quality, sharp filtration has 
always been one of the prime fea- 
tures of Sparkler Filters. Many times 
Sparkler Filters have been chosen 


| Eguirment News, cont. . . 


ings to the cylinders and fabrication 
into other equipment units. There is 
no particular problem in application 
of the large pipe to chemical process- 
ing aside from the usual limitations 
of glass construction —Quickft & 
Juartz Ltd., 1, Albemarle St., Picca 
dilly, London, W. 1, England. 


Precess Pump 
Handles Hot Liquids 

Suitable for liquids up to $50 deg. 
F., the new Type PR process pump 
provides capacities up to 1,000 gpm. 


and heads up to 625 ft. Here are some 
of the important construction features i 
noted by the manufacturer 

1. Centerline-mount design main- 
tains pump alignment at any temper- 
ature. 

2. Impeller has been designed for 
minimum NPSH, permitting opera 
1 tion with suction vessels at lower 
’ levels without flashing of liquid within 

the pump. 


by experienced filtration engineers 
for this one point of superiority. 


Here’s why 


... any kind of fileer paper, 
cloth, or screens, and any 
filter media can be used to 


obtain maximumefficiency. 2 3. Positive support beneath the 
++. no breakage of the fil- See pump Case prevents strains from being 
tering surface even with py ~. imposed on the rotating parts, adding 
intermittent operation as haa: 


to bearing and packing life. 

4. All internal joints have been 
climinated when differential pressure 
across them would cause leakage or cor- 
rosion. 

Two models are offered, one with 
top suction and top discharge, the 
other with end suction and top dis- 
charge. Mechanical shaft seal can be 
supplied when  desired—Peerless 
Pump Div., Food Machinery & 
Chemical Corp., Los Angeles 31, 
Calif. 


pressure is not required to 
hold cake in position on 
the horizontal plates. 

... flow is always with 
gravity, down through the 
cake in a natural direction. 
The cake will not break, 
} crack or slip because it is 
supported in a horizontal 
position and is not sub- 
ject to tensile or distortive 
strain. 

When you are looking 
for fine quality filtering, 
Sparkler Filters will do 
the job. 

For personal engineer- 
ing service write Mr. Eric 
Anderson. 


Proportioning Weir Tank 
For Splitting Liquid Flows 

A new proportioning weir tank 
which can be used with cither solu- 
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tions or suspensions is provided with 
means for instantly adjusting the 
position of the flow splitter. 

Primary function of the device is 
to divide an incoming fluid flow into 
two or more outgoing streams. Liquid 
coming into the receiving compart 
ment passes beneath a baffle to a 
stilling compartment, then overflows 
a weir and empties into the distribu 
tion chamber, first spilling over th 
flow splitter, which apportions it to 
the various divisions Hj the distribu 
tion chamber. 

The flow splitter is manually or 
mechanically adjustable to process 
requirements by a convenient leve: 
arrangement and is graduated in per 
cent of flow. The tank in the illus 
tration has a double weir with 
pneumatic positioners. 

By providing the tank with sparger 
pipes or motor driven agitators, you 
can handle slurries or suspensions 

The standard tank is 24 by 20 by 
20 in., fabricated of stainless steel 
with a cast bronze weir. Tanks of 
other sizes, as well as tanks fabricated 
of mild steel or rubber-lined stecl. are 
available—Omega Machine’ Co., 
P. O. Box 1342, Providence 1, R. I 


Shut-Off Valve 
Protects Pressure Gage 


Whenever system pressure goes be 
yond the operating limits of a pressure 
gage, this new shut-off valve auto 
matically cuts out the gage from the 
system, thus protecting it from dam 
age. It automatically reopens the gage 
to the system when the pressure is 
igain within range. 

A compression spring controls the 
shut-off point. Minor changes or ad 
justments may be made by adjusting 
the screw positioned at one end of the 
device. Maior changes are made by 
simply replacing the compression 
spring. Pressure ratings available 
range from 30 to 5,000 psi. 

Piping connections are 4 in. at the 
system end and } in. at the gage end. 
—Sprague Engineering & Sales Corp.. 
Gardena, Calif 
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SPARKLER 
FILTERS 


_ Cross-section of individual 
plate, showing perforated metal 
screen, filter media, and filter cake 


High flow rates cannot be assured by large filtering 
surfaces alone. Another important factor is provision 
for drain-off space capable of carrying away all liquid 
that the surfaces can handle. 


In Sparkler filters, the Free Drainage design of 
Sparkler horizontal plates eliminates one of the primary 
causes of liquid flow frictions — providing a clear, un- 
obstructed channel through which filtered liquid can 
drain rapidly and more completely. To accomplish this, 
Sparkler uses a series of smooth, widely spaced buttons 
as the means of supporting the filtering surface, thereby 
ending the need for heavy wire mesh or other types of 
media support that have high coefficients of friction. 


Features such as these, hidden from the eye, are 
typical of standard Sparkler construction, and are 
responsible for Sparkler superiority. Coupled with 
highest quality, operational economy, and simplified 
maintenance, free drainage makes Sparkler filters ideal 
for every filtering need and makes them particularly 
well adapted to the filtration of viscous liquids. 


Available in a complete range of sizes 
and materials. 


SPARKLER MANUFACTURING COMPANY 
Mundelein, Illinois 


Sparkler International, Ltd. Sparkler Western Hemisphere Corp 
Herengrocht 568, Amsterdam, Holland Mundelein IML, U.S.A 
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Force-Balance Controller 
Uses a Floating Disk 


Acting both as a force-balance dc 
tector and as the flapper of a conven 
tional flapper-nozzle system is a float 
ing disk, the novel functional part of 
1 new force-balance controller 

Ihe disk rests in an essentially hori 
zontal position on four bellows spaced 
round its circumference. There is one 
bellows each for measurement, set, 
proportic nal and reset 

Any change in pressure in the meas 
urement (or set) bellows slightly 
raises or lowers that side of the disk, 
causing a change in nozzle pressure 


which operates a relay to increase 
decrease the output valve) pressure 
This pressure, acting on the propor- 
tional bellows, changes cnough to re 
establish a balance of the forces on the 
disk. The amount of output pressure 
change is thus proportional to meas 
urement (or set) pressure chang¢ 

If there is a sustained differential 
between set and measurement, a sus- 
tained difference between proportional 
ind reset bellows pressures will result 
But air will flow from one to the 
ther wising the disk to throttle the 
clay and change output pressure con- 
tinuously to maintain this difference. 
his is reset control action 

The restriction between propor 
tional and reset bellows is idjustable, 
ind hence reset rate is proportional to 
both the amount of the restriction 
ind to the deviation of measurement 
from sct point 

Ihe illustration shows this new con 
troller known 18 Model SSP4. 
mounted integrally on the rear of a 
Consotrol recorder The Foxboro 
Co., Foxboro, Mass 


Controlling Calorimeter 
For Fuel Gases 


The Sigma-Kent controlling calori 
meter is a new instrument developed 
for better control of the calorific value 
of manufactured fucl gases. It will 
help reduce fluctuations in calorific 
value where gas storage capacity is 
limited 
Basic parts are a calorimeter and 
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pneumatic control unit. The calori 
meter is made up of a gas flow regu 
lator, measuring device and recording 
mechanism. Function of the regulator 
is to supply gas to the measuring de 
vice at a rate which would be constant 
if reduced to standard temperature 
and pressure. The regulator also pro 
vides automatic compensation — for 
changes im gas specific gravity and 
ambient temperature 

The gas passes from the regulator 
to a burner in the measuring device 
The burner is at the bottom of a 
vertical steel tube through which the 
products of combustion pass to at 
mosphere. This tube is contained 
within a second steel tube concen- 
trically mounted; the lower ends of 
both tubes are rigidly joined together, 
and the upper end of the outer tube 
is fixed to the instrument case 

A bar attached to the upper end of 
the inner tube transmits the relative 
expansion or contraction of the inner 
tube to the recording linkage. This 
rclatiwe movement is a direct measure 
of the calorific value of the gas being 
burned.—George Kent Ltd., Luton, 
Bedfordshire, England 


Pressure Recorder 
Is Compact, Precise 


‘The Type 3-B Minicorder, measur 
ing only 54 by 5} by 23 in., provides 
a continuous chart record with a pre 
cision comparable to larger conven- 
tional instruments. The latest addi 
tion to the manufacturer's line of 
Minicorders, this one is designed for 
pressure ranges as low as 0 to 10 in. 
of water 

Measuring clements are enclosed in 
in all-metal case, completely rubber 
gasketed for protection from dust, 
moisture and weather. These elements 
consist of a series of brass bellows 
suitable for liquids and gases not cor 
rosive to brass; for certain ranges stain 
less steel bellows mav be substituted 
\ }-in. male bottom connection makes 
the Minicorder interchangeable with 
most dial gages—The Dickson Co., 


Woodlawn Ave., Chicago 19, Ill 


Program Controllers 
For Time and Temperature 


Two new controllers have been de 


veloped for programming time-tem 
perature schedules for process opera 
tions 


Phe electronically operated circular 
chart instrument (illustrated) accom 
plishes this function through a mech 
anism which consists basically of a 
rotating plastic cam, cut to the desired 
timc temperature pattern, ind a cam 
follower which operates to vary the 
position of the set-point index im ac 
cordance with the contour of the cam 

The transparent cam, which is 
printed with the same graduations as 
are on the recording chart. is driven 
by a separate motor and gear train, 
providing a varicty of cam rotation 
speeds. A clutch enables quick setting 
of the cam to the precise tarting point 
or manual adjustment of cam P sition 
during operation. 

The other new instrument is an 
electronic strip chart — controller 
equipped with a motor-driven set 
point index. It is designed particu 
larly for programming of heat-treating 
operations Minneapolis-Honeywell 
Regulator Co., Wavne Windrim 
Aves., Philadelphia 44, Pa 


Venturi Ball Vaive 
Now Cylinder-Operated 


The venturi ball valve, featuring a 
precision ground ball actuated by the 
Paul venturi principle, is now availabk 
iN mbination with pneumatic cvlin 
der operators. This combination is said 
to handle many difficult control prob 
lems involving corrosive fluids, abrasi 
materials, high temperatures and pres 
sures 

Since the cylinder operator includes 
1 positioning mechanism as a com 
ponent part, the new assembly can be 
uscd in conjunction with standard 
pneumatic control instruments for au 
tomatic control or with manual lead 
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VING HEAVY CHEMICALS 
for of Low Gose 


Here is high-capacity spray-drying equipment 
that is especially suitable for handling heavy 
chemicals. It is direct fired, uses either oil or gas 
as fuel, and gives amazingly low-cost operation. 


It is but one of many applications of Swenson* 
Spray Dryers in the process industries. We will 
welcome an opportunity to assist you in adapting 
this equipment to your particular drying prob- 
lems. Have you sent for our descriptive Bulle- 
tin D-105? 


Direct-fired spray drying may 
be used for such materials as: 
Silica gel 

Kaolin clay 

Manganese sulfate 

Calcium carbonate 

Chrome sulfate 


Sodium phosphate 


Flow sheet shows typical spray- 
dryer installation for handling heavy 
chemicals. 


mans SWENSON EVAPORATOR CO. | 


DIVISION OF WHITING CORPORATION 


15669 Lathrop Avenue Harvey, Illinois 
Eastern Sales Office and Expert Department: 30 Church Street, New York 7, N.Y. 
in Canade: Whiting Corperction (Canada) itd., 47-49 Ave., Terente 2 
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New streamline cooling and 
damping chamber 


Improved durability and rug- 
gedness for longer service 


No stuffing box to leak or 
cause friction 


High accuracy over wide 


BUILDERS 


—For STEAM, AIR or GAS 


FEATURES 


instruments for recording, indicating, and controlling flew, liquid 
level, pressure; and weight. Chlorinizers — chlorine gas feeders. 


BUILDERS 
1952 MODEL 
SHUNTFLO 
METER 


to steam consumption 
in POUNDS, 
not GUESSES. 


range, within + 2% of actual 


flow 


“Open upper limit’, tem- 
porary overload capacity of 
150% 

Self-contained and self- 
operated 

As easy to install as a valve 
or fitting 


Builders Shuntflo Steam Meters are available in two styles: Model SMKS 
for 2” to 14” lines — Model SMDH for 1” and 1%” lines. Send for descrip- 
tive Bulletins 400-Fl and 400-F2. Builders-Providence, Inc. (Division of 
Builders Iron Foundry), 369 Harris Ave., Providence 1, Rhode Island. 


PROVIDENCE 


Eouipment News, cont. . . 


ing stations for remote manual posi 
honing. 

The streamlined venturi passage and 
smooth-surfaced ball provide a non- 
turbulent flow pattern in the valve. 
Inherently a single-seated valve, the 
Paul principle reduces unbalanced 
forces to low values so that the ad- 
vantage of tight shut-off may be ob- 
tained without sacrificing control sensi- 
tivity, it is claimed. A straight-line 
relationship between valve lift and 
flov' make the Paul valve well suited 
for throttling control service. 

Ihe new assembly is available in 
valve sizes to 8 in. and in a wide va 
rictv of body materials —Conoflow 
Corp., 2100 Arch St., Philadelphia 3, 
Pa 


Purge Rate Regulator 
Ignores Pressure Changes 


Type 6000 constant differential 
relay is a recently developed device for 
maintaining constant purge rates re- 
gardless of changes in supply pressure 
or downstream pressure. It is used to 
supply air to the dip tubes of level or 
specific gravity indicators, or for any 
constant purge where the downstream 
pressure may vary, such as in transmit- 
ter lines from field instruments to cen- 
tral panels. 

The relay is completely automatic 
and self-contained. Its principle of 
operation involves the maintenance of 
a constant differential pressure across 
an internal diaphragm.—Instruments, 
Inc., 122 No. Madison, Tulsa 6, Okla. 


Oxygen Indicator 
Is Simpler to Operate 


A new and improved model of oxy 
gen indicator, the Type C-2, has been 
developed in an effort to simplify the 
operation and maintenance over the 
older Type C. The new instrument 
has just three points which need at- 
tention: the carbon electrode, which 
must be replaced periodically; the de- 
tector cell, which requires an ounce 
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or two of Oxylite about every two 
weeks; and a small dry cell which must 
be replaced every week. On the con- 
trol panel there are now only zero, 
calibration, and drift control rheostats 
and an on-off switch. 

The unit can be used to measure 
the oxygen content of fuel gases, flue 
gases, inert atmospheres, etc. In oper- 
ation, the sample to be analyzed passes 
through a hollow carbon electrode in 
a detector cell. Hydrogen evolved at 
the electrode causes polarization of 
the cell, which manifests itself in a de- 
crease of the generated voltage and 
current. Oxvgen from the sample dif 
fuses through the wall of the electrode 
ind combines with the hydrogen, thus 
producing a depolarizing effect. Con 
sequently, the more oxygen the sam 
ple contains, the higher is the elec 
tric current generated by the ccll.— 
Mine Safety Appliances Co., Braddock, 
Thomas & Meade Sts., Pittsburgh 8, 
Pa 


Temperature Controller 
Is Time-Propertioning 

The new pulse Pyr-O-Vane con 
troller is designed to provide close 
temperature control of such equip 
ment as furnaces and ovens by means 
of a proportional on-time relay within 
its proportional band. 

The time-proportioning control unit 
consists of an oscillator, amplifier and 
relay in a circuit similar to that of 
other Pyr-O-Vane controllers. In ad 
dition, there is a gear train, synchron- 
ous motor, eccentric aluminum vane 
and a set of oscillator coils. 

Ihe controller has a periodic relay 
action determined by the speed of ro 
tation of the eccentric vane. The face 
of the vane is calibrated in percent 
proportional band and the setting of 
the band may be easily changed by 
loosening two small screws and rotat- 
ing the vane on its hub. The length 
of the actuation period is constant, 
but can be changed by replacing a 
gear in the gear train with one of the 
six change gears which are provided. 

The eccentric vane rotates through 
a set of oscillator coils. During each 
rotation it penetrates the coils suff- 
ciently to stop oscillation, de-energiz- 
ing the relay and de-energizing the 
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OVER 10 YEARS 
AND 260 MILLION 
POUNDS AGO... 


Dry Batteries, Inc., 
installed Readco Double-Arm 
Mixers in its Dubuque, lowa and 
Cleveland, Ohio Plants to mix 
depolarizer materials for its com- 
plete line of Radio, Flashlight, 
and Hearing Aid batteries. These 
mixers have been in continual 
use, handling capacity loads of 
this abrasive, highly corrosive 
compound without a breakdown. 


Readco Mixers are designed to 
do a specific job. They do it well, 
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When you’re thinking or 


make Dorr’s 


<r a part of your plan— 


Equipment for the increasing use of ion-exchange techniques 
in the chemical process industries is being continually de- 
veloped and improved by Dorr engineers. Whenever you are 
thinking of ion-exchange make use of our experience . . . from 
problem analysis to initial plant operation. 


One of these developments is the 
ion-exchange cell shown here. ..a typical 
Dorr design for chemical applications. Its exclusive 
features provide . .. 


@ Minimum dilution of solutions treated, through use of 
air-dome operation with automatic level control. 


@ Maximum use of cell volume by elimination of inert 
supporting medium for exchange resins, through use of non- 
clogging under-drain distributors. 


"Bitter tools TODAY te mest tomorrows demand. 


WORLD - WIDE RESEARCH 


ANY « EN NEERS + STAMFORD, CONN 


ANGE_ 


Eguipment News, cont 


| heating load. During the remainder 
| of the rotation there is oscillation, and 
the heating load is energized. 

Cycle times of 3, 74, 12, 18, 30 and 
72 sec. can be obtained on the new 
controller with the set of gears pro- 
vided. Proportional band is continu 
ously adjustable between 1 and 3 per 
cent. Signal lamps on the front of 
the case indicate on-and-off operation 
of the control unit relay —Minneapo 
lis-Honeywell Regulator Co., Wayne 
 Windrim Aves., Philadelphia 44, 
Pa 


impreved Flew Meter 
For Higher Accuracy 


Higher sustained accuracy and 
casier maintenance are claimed as the 
result of five improvements in the 
design of flow meters: 

1. Pressure-seal bearing lubri 
cated at the factory to eliminate 
periodic maintenance lubrication. 
Leak-proof at working pressures, the 
bearing uses no springs and needs 
no mechanical adjustments. 

2. Plastic check floats are kept 
clean by complete submersion in 
mercury. 

3. Improved U-bend has metal-to 
metal compression seals, tested at 
10,000 psi. for full protection against 
mercury loss. Replaceable seats are 
made of hardened stainless stcel; 
there are no gaskets to replace. 

4. Damping plug is calibrated to 
simplify damping adjustments. 

5. New stainless steel ball-chain 
transmits straight-line float motion to 
recording pen assembly without fric 
tion and errors of angularity—The 
Foxboro Co., Foxboro, Mass. 


Pressure Transducers 
Pat Out Electric Signals 

Gage or differential pressures to 
4,000 psi. and absolute pressures to 
2,000 psi. can be converted into 
changes in resistance-ratio or voltage 
with these new  transducers.—Rahm 
Instruments, Inc., 12 W. Broadway, 
New York 7,N.Y 
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LOWER 
SCRUBBER WATER 
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COOLER CALCINE «STRIPPING TOWER 


Tei on FluoSolids Systems 


for S02 Production . .. 


from sulphide roasting 


... with the Dorrco FluoSolids System.* 
sulphides. 


Sulphuric acid manufacturers faced with a shortage of ele- 


Gas Cleaning Equipment is 


mental sulphur are finding in FluoSolids an economically smaiier thon with conventional 

feasible means of tapping sulphides as an alternate source of =m, 

SO,. Fifteen FluoSolids Systems are now under construction Feed con be coarse or very fine — 
dry or wet. 


to furnish SO, gas for contact acid plants. 


For detailed information about FluoSolids — a distinct pe Binge 
f moving ports are exposed to high 
departure from conventional roasters —- ask for a copy of temperatures. 
Dorrco Bulletin No. 7500. Just write to The Dorr Company, le Reteemects. Gast Cheated 
aS Stamford, Conn., or in Canada, The Dorr Company, 80 once calcining temperature is 
Ye, reached. 


Richmond St. West, Toronto 1. 


*FluoSolids is a trademark of The Dorr Company, Reg. U.S. Pot. OF. 


Complete instrumentation mini- 
mizes the “human factor” in operation. 


“Bitter. tools TODAY te moot demand. 


THE DORR ENGINEERS STAMFORD, CONN. 
Offices, A or ® in principal cities of the world. 
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PDoduct Edited by Frances Arne 


More and cheaper—sulphonated ester with unusual properties when applied in dye bath. 


Out of the Rarity Bracket 


Now, highly sulphonated fats and oils for the textile 
industry are being economically produced in large volume 
by a unique commercial process. 


A new streamlined process makes 
Dexter Chemical Corp. the world’s 
largest producer of sulpho- 
nated fats and oils. Textile-industry 
demand for these chemicals has been 
increasing steadily. Their valuable 
properties hinge on 100 percent sul- 
phonation 

With the new installation, for ex- 
ample, the company has effectively 
supplied the market with a wool pro 
tective agent. Called Maxitol No. 10, 
it is used primarily in chromate dycing 
and of wool 

Because it is highly sulphonated, it 
forms a stable Maxitol-keratin com 
pound and cannot be rinsed off. It 
provides the wool with the oily nour- 
ishment it needs to give it fullness, 
life, softness and suppleness; it en 
hances the strength, carding spinning 
and wearing characteristics of the 
fibers. This contrasts sharply with 
conventional oils which are connected 
to wool fibers merely by absorption. 

Furthermore, unlike conventional 
wood oils, Maxitol No. 10 is slightly 
hygroscopic, delaying loss of moisture 
even more effectively than glycerine, 


especially at high temperatures. When 
230 


treated wool is dried at high tempera 
tures, it will retain the last traces of 
moisture for a longer time than ordi- 
nary wool. In dyeing and carbonizing, 
it will not be nearly as susceptible to 
injury. High sulphonation gives this 
chemical the additional properties of 
good wetting and penetration so that it 
is distributed uniformly over the en- 
tire surface of the goods. 

For many years, the company has 
had a highly sulphonated synthetic 
ester, Pre nd RW, which displayed 
remarkable wetting and dye levelling 
properties and which was costly to 
produce under the older conventional 
process. Today, Atolene RW is pro 
duced in volume on the high-speed 
equipment at a price attractively com 
petitive with conventional wetting 
agents and dye levellers. And it is 
thus far the only highly sulphonated 
synthetic ester on the market. 

There is still another, more highly 
specialized, need for 100 percent sul 
phonated fat in the production of vis 
cose. A manufacturing process calls 
for the addition to the viscose mixture 
of a small amount of fatty acid or fat 
with a degree of sulphonation of 100 


percent. This material peptizes the 
partially hydrolized resin suspension 
in the mixture to the degree where the 
solution is rendered completely clear. 

The first completely sulphonated 
product made for this application was 
produced by a costly, laborious Ger- 
man process; the present accepted 
product is still being made this way. 
Dexter has speeded up and improved 
the process to the point where its 
product, called Maxitol B anticlouding 
agent, is almost 20 percent lower in 
cost than older counterparts. 

Most essential feature in the high 
sulphonation process is low tempera 
ture cooling. Dexter engineers con 
centrated their efforts on the search 
for suitable temperature control de- 
vices. Finding none compatible with 
their system, they finally developed a 
flexible heating and low temperature 
cooling installation of their own de- 
sign. Further development and experi 
mentation fitted this innovation to a 
mechanical system which facilitates 
smooth, uninterrupted flow of all 
steps essential to the process. Full 
automatic control of the process is ac- 
complished by means of continuous 
indicating instruments. The result— 
Dexter has wrought what it believes 
to be the first high-speed, high sul- 
phonation installation in the world.— 
Dexter Chemical Corp., Blvd. P. O. 
Box 1, New York 59. 


Adhesive 


Combination of low-cost chemi- 
cals, a waste disposal byproduct, 
can be used as an adhesive or 
adhesive extender. 


From the sulphite waste liquor of 
its pulp and paper mills, Crown Zel- 
lerbach Corp. is commercially pro- 
ducing Orzan, consisting essentially 
of ammonium lignin sulphonate and 
wood sugar. 

It can be used as an adhesive or 
adhesive extender, as a wetting agent, 
as a dispersing agent for water insolu- 
ble material, as a raw material source 
for other organic chemicals. It also 
acts as a soil conditioner and as a yeast 
nutrient. Reasons for the product's 
apparent stimulation to plant growth 
are being investigated at Oregon State 
College under Crown Zellerbach spon- 
sorship. 

The new development is a byprod- 
uct of the company’s long-term pro- 
gram for waste disposal which ielion 
substitution of ammonia-base sulphite 
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acid for the usual calcium base. The 
ammonia base allows easier concen 
tration of the liquor and recovery of 
sulphur dioxide if the resultant con- 
centrate is burned as fuel. 

Evaporation to recover the chemi- 
cal content of sulphite liquor calls for 
a large capital outlay for corrosion- 
resistant equipment. So its develop- 
ment seemed cconomical only when 
it became a byproduct of equipment 
designed for something clse—in this 
case pollution elimination. 


IN BRIEF—A capsulated listing of this month’s newsworthy products 


its New... 
Sulphonated Products 
Adhesive 


it's Geed For... 


Giving unique properties to textiles 

Extender, wetting or dispersing agent, too .23 
Increasing machinery life under severe conditions 
Foamed cushioning 23 
imparting superior wet strength to paper 

New use for asbestos fibers 

Erasing boll weevils, boll worms, grasshoppers 
Lasting protection for textiles... 

More tire mileage than standard HAF grades 
Chemical, oil, high heat resistance 
Dyestuffs, pharmaceuticals, surface 
Better molding characteristics 
Chemical resistance, ease of fabrication 
Strength—twice that of ordinary varieties 
Twice the coloring power of older blues 
Steel's tensile strength, chemical resistance 
More for your money 

Making uy for boron deficiencies in soll. 


See Page .. 


Lubricant 
Odorless Latex 
Resin 

Leak Stop 
Toxaphene 

Fire Retardant 
Carbon Black 
Plastic Resins 
Organics 

Phenolic Plastic 
Plastic Tubing 
Concrete 

Pigment 
Laminated Sheets 
d-Sorbitol 
Pentahydrate Borax 


coatings 


Evaporation equipment which will 
reduce the waste liquor to 50 percent 
solids suitable for commercial 
uses and for burning the plant process 
heat is scheduled for the company’s 
Lebanon, Ore., mill. Orzan_ spray 
dried solids will be produced only on 
an experimental basis, with installa 
tion of production equipment gov 
erned by demand 

Crown Zellerbach is making the 
new material available to industry to 
explore the demand and develop new 
uses. Price of the Orzan solid 1s $65 
per ton, and of Orzan liquid $20 per 
ton, fob., Lebanon, Ore. Crown 
Zellerbach Corp., Lebanon, Ore 


somc 


Lubricant 


When used on gears and bear- 
ings, its lead content means re- 
sistance to wear, moisture, chemi- 
cals. 


Lead has long been regarded as the 
finest of lubricants. Its use in metallic 
form has been hindered by the lack of 
a successful method to keep it from 
settling out of suspension. Knapp 
Mills, Inc., reports that it has gotten 
around the difficulty and the result 
is its new heavy duty grease lubricant, 
Lead-Lube. 

Credit for the development goes 
to advances in the field of powdered 
metallurgy which have made metallic 
lead available in dust form. Conse- 
quently, Knapp was able to develop a 
homogenizing process related in prin- 
ciple to the flotation process for ore 
treatment. 

Function of the metallic lead in 
Lead-Lube is to form self-lubricating 
surfaces over all the wearing parts 
of gears and bearings, so that the 
actual surfaces will be protected from 
wear. In the case of older equipment, 
the lead is said to resurface pits and 
scores. 

Five vears of practical tests have 
shown that surfaces formed by Lead- 
Lube will materially increase the life 
of machinery under severe corrosive 
conditions 

Lead-Lube has a base grease which 
will not break down under conditions 
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Nony! Phenol 


Wetting and emulsifying agents, 


oll additives 


involving corrosion, high temperature, 
high speed and high pressure, until 
after the lead coatings have been 
formed over the wearing parts. 
Knapp Mills, Inc., 125 Broad St., 
New York 4, N. Y. 


Odorless Latex 


For foamed cushioning—strength 
and toughness, no objectionable 
chemical odor. 


Goodyear Tire & Rubber researchers 
found the styrene part of the synthetic 
tubber latex to be responsible for the 
objectionable odor in foamed rubber. 

lo solve the problem, company 
researchers have come up with a prod 
uct described as cold butadiene. Sty- 
rene, used heretofore with butadiene 
in latex production, has been clim- 
inated. 

Strength and toughness have not 
been sacrificed. Although polybuta- 
diene by the hot process solved the 
odor problem, strength and toughness 
were unsatisfactory. 

Identified as Type X-653, the new 
latex is being produced on a pilot 
plant scale at the Goodyear-operated, 
government-owned plant in Akron. 
Goodyear Tire & Rubber Co., Akron, 
Ohio. 


Resin 


Excels urea and melamine-tor- 
maldehyde resins in imparting 
wet strength to paper. 


Not only laboratory tests, but pro- 
duction runs in leading papermaking 
plants have shown that a new amino 
plast resin delivers up to 33 percent 
more wet tensile strength than equal 
amounts of urea resins. Developed by 
Libbey-Owens-Ford Glass Co.’s Plas- 
kon Division, it has also shown sig- 
nificant improvements over melamine- 
formaldehyde types 

Consequently, the cost of produc- 
ing paper with any particular degree 


of wet strength would be considerably 
less when using the new resin instead 
of the other types. 

Called Aminoplast 348-11L, it also 
has the important advantages of be 
ing readily soluble, even in ice water, 
and may be added by any of the stand 
ard methods for introducing wet 
strength resins into the papermaking 
operation. 

A clear, light brown liquid, it re 
mains stable for at least 90 days. 
Plaskon Division, Libbey-Owens-Ford 
Glass Co., Toledo, Ohio. 


Leak Stop 


Sealing tank car leaks—a new use 
for asbestos fibers. 


Liquids, such as bulk wines, acids, 
molasses, syrups, edible oils, liquid 
pitch and tuel oil are often shipped 
tor long distances in tank cars. 

In the past when tiny leaks devel 
oped in the tanks, the only way to 
prevent serious loss by leakage was to 
side-track the leaking car and transfer 
the liquid contents to another car or 
tank. 

Now it has been found that a small 
amount of asbestos fiber, put in with 
the liquid, will stop these pin holes 
until the tank can get through to its 
destination and be thoroughly over- 
hauled. 

The Assn. of American Railroads 
has advised its members of this use 
of asbestos fiber. They explain that 
when the fine filaments are put into 
the liquid in the tank car, they follow 
any flow or current present in the 
tank. The currents carry them to 
the leak where they mat across the 
crevice to form a plug. 

For best results a small amount of 
the liquid in the tank is drawn off into 
a pail. Into this the asbestos is mixed 
to form a slurry which is then poured 
into the tank. This assures faster dis- 
persion of the asbestos and quicker 
plugging of the leak.—Hercules Filter 
Corp., 204 21st Ave., Paterson, N. J. 
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Applied in a variety of wavs, toxaphene stops destruction like that in corn field, above, ravaged by grasshoppers. 


Toxaphene Moves Into High 


Third plant since the produet’s introduction five 


years ago is now under construction. It will bring output of 


the wide-range insecticide to about 100 million pounds a year. 


Last vear Hercules Powder Co. sold 
ill the toxaphene it could turn out 
something in the neighborhood of 75 
million pounds 

This vear the started 
building its third toxaphene plant 
only five years after completion of the 
first unit in Brunswick, Ga. Hercules 
developed toxaphene and is still sole 
producer 

Why is its baby so healthv? 

@ Where competitive insecticides 
must often team up to fight more than 

toxaphene tackles a wide 
The company s late st booklet 
includes a list of 74 destructive insects 
for which it is officially recommended 
by federal and many state 

@ Recent work on controlling forage 
crop insects considerably enlarged the 
market for toxaphen 
unportant point in the decision to 
build the new plant 

@ Hercules 1948, has worked 
hard at an educational program for en 
tomologists, processors, dealers and 
farmers. In part an iltruistic move, 
this in itself paid dividends in expand 
ing toxaphene’s market—and 
every sign of continuing to do so 
P Quick Succession—It was only last 
May that the second toxaphenc plant, 
located at Hattiesburg, Miss.. com 
menced operation. Shortage of chlo 
rine held down output. At the new 
plant being built at Henderson, Nev., 
chlorine will be supplied by Stauffer 


COMpany 


one pest 


range 


withorities 


Was an 


smmce 


shows 


Chemical Co.'s adjacent caustic 
chlorine plant. A $2.5 million project, 
it will increase capacity by 25 percent 
when it goes on stream early in 1953. 

Since the beginning toxaphene pro 
duction has mcreasing apace 
vith the other big organic insecticides, 
DDI and BHC. In 1948 the score 
was: DDT, 20 million pounds; BHC, 
1S million; toxaphene, 13 million. Last 
vear the output was 120 million 
pounds cach for DDT and BHC, 
ibout 75 million for toxaphene. In 
1953 toxaphene is expected to hit the 
100-million-pound-a-vear mark. 

The Dept. of Agriculture estimates 
that requirements for toxaphene dur- 
ing the 1951-52 crop season will be 
130 percent of that in 1950-51. Their 
figure for DDT is only 107 percent, 
for BHC, 114 percent 

Like its key competitors, toxaphene 
counts on the cotton belt for its 
largest market. Cotton insect control 
takes 75 to 80 percent of the output 

Unlike them, toxaphene kills all 
common cotton insect pests. For in 
stance BHC and DDT must team up 
when both the boll worm and the boll 
weevil have to be dealt with. DDT 
handles the worm, BHC the weevil. 
loxaphene handles both. Breadth of 
coverage is probably the largest single 
factor in the product’s success story 

Other fast-growing outlets: for army 
worms and cutworms in the Midwest: 
for alfalfa spittlebugs. For some time 


been 


grasshopper control has been taking 
an appreciable cut of toxaphene out 
put. 

> Engineering Story Behind the 
growth of toxaphene production from 
i small unit five vears ago to the large 
continuously operated plants of today 
is a storv of a chemical engineering de 
velopment of considerable magnitude 
Most chemicals involved in its manu 
facture are both corrosive and toxi 

It is made by chlorinating camphenc 
to 67 to 69 percent chlorine. ‘This r 
sults in a material having the approxi 
mate empirical formula C,.H,.Cl, 
Camphene is made by isomerizing 
alpha-pinene, a major constituent of 
turpentine. 

The product is a yellow waxy solid 
with a mild piney odor. It melts in 
the range of 65 to 90 deg. C., is in 
soluble in water but readily soluble in 
organic solvents. 

More than 80 manufacturers now 
make and sell toxaphene-base insecti 
cides. It is sold in the form of solu 
tions, dusts and wettable powders. In 
the cotton belt there is a fast-growing 
trend toward the use of sprays. Hence 
there is large-scale formulation of toxa 
phene as an emulsifiable concentrate 
> Educate to Sell—F.ducation has been 
the mainstay of all sales, advertising 
and promotion activities. The objec 
tive is to cooperate with federal, state, 
and local agricultural agencies in pre 
senting facts—facts not wholly related 
to immediate sales of toxaphene 

Onlv recently, Hercules sent a letter 
to principal customers, withdrawing 
recommendations for use of toxaphenc 
bright leaf tobacco 
crops pending further research. Inves 
tigations had indicated that toxaphene 
might have a slight effect on the smok 
ing flavor of the tobacco. Some of 


insecticides on 
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'Fresh-up powder busy pool water 


To keep the water in their swimming 
pools constantly 
operators swear by the thorough 
cleansing action of Celite* filtration. 


refreshed, many 


By removing algae, chlorine-re- 
sistant amoebae—and other suspend- 
ed impurities —Celite Filter Powders 
provide an uninterrupted flow of 
clear, clean water. They also reduce 
the need for chemical treatment. 

The effectiveness of Celite—in this 
and countless other operations— 
can be attributed to these important 


factors which make it unique among 
filter aids: 

Carefully processed from a large 
and pure deposit of diatomaceous 
silica, Celite is available in several 
standard grades—each designed to 
trap suspended impurities of a given 
size and type. Whenever you reorder, 
you are assured of the same uniform, 
accurately graded powder received 
in your initial order. Thus, with 
Celite, you can count on consistent 
clarity and purity in your filtrates— 


at highest rate of low—month after 
month, year after year. 

Keeping swimming pool water 
constantly refreshed is one of many 
processes in which Celite provides 
vital clarity. The proper grade of this 
filter aid will assure you the same 
results—regardless of your product 
or process. To have a Celite Filtra- 
tion Engineer study your problem 
and offer recommendations, write 
Johns-Manville, Box 290, NewYork 
16, N. Y. No cost or obligation. 

*Reg. U. S. Pat. Off. 


CELITE 


a Johns-Manville 
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HERE’S A 


FIRE EXTINGUISHER 


AIR PUMP! 


An ordinary air pump will prime this 
new Kidde dry chemical extinguisher 
with more fire-killing power than any 
other unit its size! 


See how easy it is to recharge! Just 
unscrew the head, put in five pounds of 
dry chemical, screw the head back on 
and it's ready to charge from any plant 
Or service station air pump. 


And see how easy it is to operate! 
One hand swings this portable extin- 
guisher into action. One finger squeezes 
the trigger. Poof! A cloudlike pattern 
of dry chemical smothers the fire while 
you remain safely behind a curtain of 
heat-absorbent powder 

This revolutionary new Kidde extin- 
guisher is so safe, so sure, you'll find ir a 
necessity for trucks, garages, factories— 
wherever there is a danger of small fires 


Write today for full information. 


CHARGES AT ANY AIR 
PUMP. Operates at 150 Ibs. 
pressure. 


COVERS GREATER AREA 
with Kidde'’s cloud-like dis- 
charge pattern. 


YOU CAN RECHARGE 


PRESSURE GAUGE in pistol- 
grip handle tells you when 
air is needed. 


TRIGGER ACTION gives you 
finger-tip control. 


POWDER WON'T PACK. 


Perfect for trucks, garages, 
factories, etc. 


Walter Kidde & Company, Inc., 
528 Main Street, Belleville 9, N. J. 


Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 


Propuct News, cont. . . 


these investigations, in fact, had been 
sponsored by Hercules. 

Thus the company recognizes an 
obligation to customers while it builds 
acceptance in the field. The record 
shows the soundness of the notion. 


Fire Retardant 


Cotton treated with new resin 
will char but won't flame or 
smoulder at all. 


Lasting fire protection for textiles 
is said to be afforded by American 
Cyanamid’s new Pyroset. 

Produced from an organic nitrogen 
compound, it is combined with phos- 
phoric acid in water solution and ap 
plied to the textile. Thoroughly im 
pregnated cloth is squeezed on a man- 
gle, dried and cured. 

The treatment boasts a high de- 
gree of durability, retaining its flame 
repellant properties after 25 dry or 
wet cleanings. Credit for this is given 
to the curing operation which prob- 
ably causes the dentedh to react with 
the cellulose. Curing takes place 
in an oven at 300 deg. F. for a minute 
or two, depending on the type and 
weight of the fabric. Or it can be 
done more rapidly at higher tempera- 


| tures. 


Pyroset won't distort the hand or 
color of the fabric. It doesn’t attract 
moisture, nor impair tensile strength 
nor brown nor lose strength when 
hung near radiators. It can be applied 
by a mill or finisher without special 
equipment. — Textile Resin Dept., 
American Cyanamid Co., 30 Rocke- 
feller Plaza, New York 20, N. Y. 


Carbon Black 


In high tensile and high abrasion 
resistance, it exceeds HAF blacks. 


Extensive road tests have shown 


that a new grade of rubber reinforcing 
oil furnace black gives 15 to 25 per 
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Count HEYDEN for 
FORMIC ACID 


More and more chemists and production men are 
specifying Heyden Formic Acid (90% and 85%) to 
assure best results in a wide variety of applications. 

Make the most of this high quality formic acid in 
your particular process. In the manufacture of better 
textiles, be sure you are taking advantage of the econ- 
omies and improvements it effects in its many uses. 

Heyden Formic Acid has proved its value in the 
production of important pharmaceuticals—in the tan- 
ning of leather—in the treatment of paper—in rubber 
manufacture—in metal plating and numerous other 
industrial applications. 

Shipped in 125 lb. carboys and 525 lb. stainless 
steel drums. 


SODIUM FORMATE 


Another Heyden product of high purity that is impor- 
tant in the chrome tanning of leather, making water- 
resistant wall paper, and dyeing and finishing of tex- 


tiles. Investigate this economical raw material for your 
operations. Shipped in 300 lb. water-proofed fiberdrums. 


Benzaldehyde + Benzoastes + Benty! Chloride 
Bromides + Chlorinated Aromatics 
Ce oF dehyde Formic Acid 
ot Medicinal Colloids 
Methylene Acid Paralormaldehyde 
Propy! Gellate + Resorcinol 
Salicylates Salicylic Acid Streptomycin 


‘ 
a4 
+ 
Ji 
ij 
\ 
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| 
| HEYDEN CHEMICAL CORPORATION 
Seventh Avenue, New York 1,N.Y. 


a reliable ape colorimetric instrument 
for fully automatic process control 
or indication by light measurement 


Colorede provides methods of processing and control 


heretofore impossible, and permits marked 
advances in production techniques. 


ment, indication and/or 
process control by pre- 
cise measurement of 
light in the visible 
spectrum. 


Measurement of liquids 
by transmission or dis- 
persion; detection or 
measurement of minute 
concentrations of gases; 
measurement of solids 
by reflection — precise 
quantitative results. 


Typical industry users: Continuous duty, highly 
stable, moisture and ex- 


Chemical Process Industry plosion-proof. 
Special Coating Industry 
Textiles Direct connection to 
Printing and Lithography standard recorders 
Public Health 

Photography Exceptional versatility. 
Ceramics 


Foodstuffs Direct ratio measure- 


Application engineering services ment if desired. 
can be made available to Colorede 


purchasers through cooperation of Proven electronic 
Vitro Corporation of America. circuitry. 


Continuous measure-. 
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cent increased tire mileage over that 
provided by standard HAF grades. 
Called Vulcan 6, its properties rec 
ommend it for use wherever high ten- 
sile and high abrasion resistance are 
of primary importance. Rubber manu- 
facturers can now obtain superior re- 
inforcement without having to make 
major changes in HAF formulations. 
An oil furnace black, the product 
results from the initiation ten years 
ago of a program to meet threatened 
gas shortages and rising natural gas 
prices—Godfrey L. Cabot, Inc., 
Franklin St., Boston 1. Mass. 


Polymer Plastic Resins 


For the oil, plastics, paper and 


paint industries. 


A new series of water soluble resins 
have high heat resistance, nonthermo- 
plasticity and resistance to chemicals, 
oils and solvents 

These characteristics are important 
in parting agents during plastics mold 
ing operations and in producing paper 
coatings. 

Additional properties of bacteria re 
sistance and dispersion characteristics 
would retard the rate of sedimentation 
of clay in oil well uses. 

Other fields in which the new series 
may find application are for sizing, 
finishing, printing and coating textiles; 
as a drv or green strength binder for 
ceramics; and as tack promoters, film 
formers and viscosity builders for ad 
hesives. 

Called Lustrex 700 resins, thev are 
finely divided, free flowing, off-white 
powders that dissolve re idily in water 
to produce stable solutions covering a 
wide viscosity range.—Plastics Divi 
sion, Monsanto Chemical Co., Spring 


field, Mass. 


Organies 


Four new chemicals for use in 
such fields as dyestuffs, pharma- 
ceuticals, surface coatings. 

(123A) 


Among new Heyden Chemical 
Corp. products offered in experi 
mental quantities is 5-chlorosalicvlic 
acid It is suggested as highly 
efficient carrier in the dying of Dac 
ron, Orlon, Dynel, nylon and other 
new svnthetic fibers. 

Present techniques for the piece 
dying of Dacron call for adding sali- 
cvlic or benzoic acid to the bath. Al- 
though 5-chlorosalicvlic acid would 
be a more expensive material even 
when produced commercially than 
salicylic or benzoic acid, it is effective 
in lower concentrations. Other appli 
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now available 


Derived from the Benzene P’ Chlorides, Victor Benzene 
phonic Acid and Benzene Ph Acid are offered for your evaluation. 
The interesting properties of these two Taw compounds indicate useful- 
ness in several commercial applications;"Upen investigation, you 

find them of assistance in helping to make new compounds you are seeki 
Write for your experimental samples teday, On your company let 

Our technical staff will be pleased to work with you. 


BENZENE “4 BENZENE 
PHOSPHONIC ACID PHOSPHINIC ACID 
(C,H, (C.H,PHO(OH)) 


M. W. 158 Sp. G. 1.475 

M. p. 158°C Colorless crystals 

Strong dibasic acid 

Soluble in water, alcohol, ether ¥ 

Insoluble in benzene 

Stable in air 

Forms metallic salts 

Solubility in water ot 25.5°C: 

40.3 gm/100 gm woter 

Suggested uses are for non-food applica- 
tions, such as: 

Solid acid, intermediate for forming metallic 
salts used os anti-fouling agents in paints, 
catalyst for urea formaldehyde and related 


M.W.142 Mp. 82-84°C. 

Strong monobasic acid Colorless crystals 

Soluble in water and alcohol 

Slightly soluble in ether 

Stable in air 

Slight characteristic phosphine odor 

Forms metallic salts 

Oxidizes to the phosphonic acid with ordinary 
oxidizing agents such as hydrogen peroxide 
and nitric acid. 

Solubility in water at 25.5°C: 
7.7 gm/100 gm water 

Suggested uses are for non-food applica- 
tions, such as: 
General Anti oxidant 
To improve film properties of cured polysil- 


oxane resins 


~ Accelerator for organic peroxide catalysts 


MAIL THIS COUPON FOR EXPERIMENTAL SAMPLES 
Please Check for Samples 

Benzene Phosphonic Acid 

() Benzene Phosphinic Acid 


Position 


Dependable Name in Chemicals for 54 Years 


rer VICTOR CHEMICAL WORKS 
Nee?” 141 West Jackson Boulevard, Chicago 4, Illinois 


A. R. Maas Chemical Co., Division, (Clip to your company letterhead) 
4570 Ardine Street, South Gate, Calif. 
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(WIRED TELEVISION) 


improves Conitiol 


Centralized control is much more effective if it brings a SENSE 
* OF REALISM into the control room . . . if the operator can 
actually see what is going on outside his range of vision instead 
of depending upon indirect interpretations of operating condi - 
tions. The electric power industry has accepted the “Utiliscope” 
43 an important factor in achieving better centralized control 
{as shown above). 

The “Utiliscope” has many other uses in industry where its 
fow cost is quickly amortized by improved operation, greater 
safety or savings in labor. It is surprisingly simple and requires 
no special skill for installation and operation. Stability and 
reliability are exceptional. For information on a wide variety 
of cost-cutting operations, ask for Bulletin 1025C. 


OTHER USES— Watching flow of molten metal + Studying destructive tests of engines 
puwart Viewing nuctear research + Ceordinating materials flow on conveyors. 
The “Utiliscope” (Registered U.S. Patent Office) 


4743 


DIAMOND POWER SPECIALTY CORP. 
FIRST IN INDUSTRIAL TELEVISION = 
LANCASTER, C (© OFFICES IN 39 PRINCIPAL CITIES 
amond Specialty limited — Windsor, O 


WRITE FOR 
BULLETIN 1025C 
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cations suggested for the product in 
clude use as an intermediate for 
pharmaceuticals, insecticides and fine 
chemicals. 

Metal hydroxybenzoic acid, 
another of the new chemicals, is 
suggested for use as an intermediate 
in the preparation of fine chemicals. 
Methylene -di-o-cresotinic acid, a 
novel dibasic acid, also is being of 
fered experimentally by Heyden. 
Uses suggested for this new product 
include applications in the production 
of specialty dyestuffs and resins for 
surface coatings and printing inks. 

Dipentek diformal is the fourth 
new compound. product is 
suggested as a resin ingredient 


Phenolic Plastic 


Improved molding characteristics 
include universal flow, freedom 
from flashing, fast cure. 


Broad application in all types of 
molding—transfer, plunger or regular 
is claimed for Mon 
santo’s phenolic plastic, Resinox GP 
1000 

Flow characteristics of the new 
product are designed to permit re- 
duction of transfer and clamping pres 
sures and minimize the need to inven 
tory a variety of flows. Its excellent 
rigidity of set is said to be reflected in 
outstanding mold release and less 
warpage on cjection. Because of its 
quick, easy flow, Resinox GP-i000 
produces denser molded parts, rela 
tively free from strains. 

A decreased tendency to flash at 
higher transfer pressures conserves ma 
terial and lowers finishing costs. Also 
its cure rates are as fast as those of 
any phenolic now being offered in- 
dustry.—Plastics Division, Monsanto 
Chemical Co., Springfield, Mass. 


compre ssion 


Tubing, bar stock, rods and piping 
are now being made from rigid un- 
plasticized Geon 404 by Van Dorn 
Iron Works, Cleveland. Outstand- 
ing chemical resistance plus ease 
of fabrication makes the products 
useful in applications such as valves, 
pipe fittings, hoods, trays, tanks, 
fume systems, acid-proof floors, wire 
insulation.—B. F. Goodrich Chemi- 
cal Co., 324 Rose Bldg., Cleveland 
15. 


Plastic-fortified concrete that promises 
to be twice as strong as ordinary 
concrete has been announced. In- 
creased resistance to cracking, cor- 
rosion, abrasion and impact is 
claimed for the new mixture which 
contains polyvinyl plastic. It 1s 
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Operator in central contro! room of large power station “SEES ‘ % 
WHERE HE CAN'T LOOK”. Here he watches flame conditions in - 7 
boiler furnace, stack smoke discharge, and water level in boiler — 
a “Utiliscope” screens of contro! panel. x 
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Exploded view shows how Type DS pump 
liquid end is easily removed from frame 


t or repair. 


IMPELLER 


PUMP CASE CASE BACKHEAD 


PEERLESS 


CHEMICAL 
PROCESS 


tO APPLY, INSTALL, OPERATE SERVICE 


Peerless Type DS all-purpose chemical pumps will meet all these important requirements: 
1) quality construction; 2) continuity in operation; 3) moderate cost; 4) quick availability 
of both original units and ports; 5) easy, simple maintenance. Open or enclosed impeller 
construction available. Greose or oil lubrication available depending on service. Capaci- 
ties range: up to 1500 gpm. Heods range: up to 231 feet. Temperatures: up to 600°F. 


Heavy duty, deep groove ball thrust 
bearing. 

Rigid one piece shaft for long bearing 
and packing lite. 


Heavy duty, deep groove ball radial 
bearing. 


Cutaway view of grease lubricated 
WRITE FOR ; Type DS enclosed impeller design 


BULLETIN 
Completely describes ond illustrotes 
the Peerless Type OS chemical proc- PEERLESS PUMP DIVISION 
ess pump. Profusely illustrated with Food Machinery and Chemical Corporation 
cutowoy pump views, sectionol drow- 301 West Avenve 26 
ings, elevotions and di ional Los Angeles 31, California 
and contains performance ond com- 
plete construction details. Mai! cou- 
pon todey for your copy. 


PEERLESS PUMP DIVISION tne 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Pleose send ws @ copy of Peerless Type OS Pump Bulletin No. 68-1600. 


Address inquiries to Factories at: 

Los Angeles 31, Californie and indicnapolis 8, Indiene 

Offices: New York, Chicago, St. Lowis, Atlente, Tulse; Dollies, Ploinview end 
Lubbock, Texos; Fresno, Los Angeles; Phoenix, Albuquerque, N. M. 
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FRAME 
THE ESSENCE OF GOOD DESIGN! | pumps 
: 
Single pine, hydraulically balanced 
‘ { impeller keyed to shaft. 
f Extra heavy case with integral 1256 
Hex cap impeller nut securely fixes 
x | ay Replaceable shaft sleeves are fur- 
2 Extra heavy backhead with extra deep Ke 
jacketed stuffing box and replaceable 
—_ 
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Left Tank 10-mil thickness of protective coating Right Tank 3-mil thickness of some system foiling Propuct News, cont 
efter 3 years service. ofter 2 years. 


ind ma 


r 


sugg: floors 
sonry as well as for use as a mortar 
to repair cracks and as a binder for 
masourv.California Texas Oil Co., 


551 Fifth New York 


Ultramarine blue pigment in a new 
form which has about twice the 
coloring power of the old type has 
been developed specially-pre 
pared zcolite mixture ts used in its 
preparation to replace the usual clay | 
md soda ash The new pigment ‘ 
mav be used to repla ¢ blue colors 


now bemg made from tungsten 
| 1 metal which is in critically short 


supply because of defense require- 
a ments. Interchemical Corp., 67 

i is 1 West 44th St.. New York 

i 


Polyester laminated sheets are now be 


For Your Maintenance Painting: 


ing produced in thickness from 8 
mils to } in. or more. Called lolvte, ; 
the matcrial has the tensile strength 
of stecl, but is lighter than alu 


minum or magnesium It with 
| aga Roa stands continuous exposure to tem 
Y peratures up to 350 deg. F., has | 
more Coats, or more Thickness ? low water absorption, good clec j 
trical properties, is highly resistant 


to chemicals. It may be fabricated 
into ducts, pipe, tube, tanks or 
molding shapes.—Industrial Organ 
ics Corp., 59-31 54th St., Maspeth 


' 


Practical Pennsalt System 


f Proved in Plant Usage 8, N. Y. 
; with PENNPAINTS Fourth price cut since 1946 has been 
Py announced for Atlas Powder’s 70 
oT The above photo of acid storage tanks clearly illustrates the percent d-sorbitol solution. Price 
difference between good and poor paint maintenance programs. has been reduced 4 cent per pound o 
Taken at Pennsalt’s Wyandotte, Mich., plant, it shows part of in tank car quantities. Other grades 


of the company’s sorbitol and re 
lated polyols have also been reduced 
anywhere from } cent to | cent per 
pound.—Atlas Industrial Chemicals 
Dept... Powder Co., Wilmington, 


Del. 


the results of a 3-year study of painting programs. The method 
was developed by actual painting crews and plant engineers 
.is not just a theoretical laboratory test. 


Now Pennsalt can offer you a painting system which your own 
maintenance painting crew can use ...a system which pro- 
duces greater thickness of coats, with fewer number of coats. 
This system—using Pennsalt’s own Pennpaints—was tested 
in actual plant use, against 62 other common paint systems. 


Crude pentahydrate borax, under the 
trade name Tronabor, has been put 
into commercial production. It is 
designed for the agricultural mar 
ket to make up boron deficiencies in 
soil.—American Potash & Chemical 
Corp., Trona, Calif 


Thicker coats, and fewer of them, not only proved more 
efficient, but also more economical in the long run. And when 
you realize that industry pays an annual maintenance bill of 
$2 billion for painting alone, this new Pennsalt program begins 


to look pretty important, doesn’t it? Nonyl phenol in commercial quanti 

é ties is now being produced by 
Of course, the subject is too complex to be discussed in detail Rohm & Haas. 1 i compound “a 
here. But a word from you will bring complete data to you on Gnds its widest use in the manu- re 
the run. Write: Corrosion Engineering Products Department, facture of wetting and emulsifying See 
Pennsylvania Salt Manufacturing Co., Philadelphia 7, Pa. agents and of oil additives.—Rohm os 


& Haas Co., Washington Sq., Phil 


2) adelphia. 


Pe CE’s Guide to 

nnsalt NEW TECHNICAL 
LITERATURE 

Chemicals | Ser back coves 


Progressive Chemistry for over o Century 
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GIRDLER “PROCESS PACKAGE’includes 
design +++ engineering «++ construction 


OORDINATING the countless 
details involved in construction 
of a new process plant can be costly 
to you—in engineering manhours 
and elapsed time. This job is greatly 
simplified by placing unit respon- 
sibility for engineering and con- 
struction with one reliable source. 
Girdler serves the chemical, 
natural gas, and petroleum indus- 
tries as designers, engineers, and 
constructors of many types of 
process plants. The work is super- 
vised by experienced executives 
who direct a staff of engineering 
specialists, trained for every job 
requirement. 

For the first step in our planning 
—obtaining factual data for evalu- 
ation —Girdler offers cost-plus 
contracts covering preliminary 
engineering. This includes process 
recommendations, flow diagrams, 
general equipment specifications, 
plot plans, cost estimates, and oper- 
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ating cost data. Such coordinated 
data simplifies planning and assures 
sound decisions. 

Put Girdler’s engineering and 
construction experience to work for 
you—and save time and manhours. 


Need engineering 
construction assistance ? 


Girdler’s Gas Processes Division designs and 
builds plants for the production, purification, 
or utilization of chemical process gases; 
purification of liquid or gaseous 
hydrocarbons; manufacture of 

organic compounds. Write for 

Booklet G-35. The Girdler 
Corporation, Gas Processes 

Division, Louisville 1, Ky. 

District Offices: San Francisco, 

Tulsa, Atlanta, New York. In 

Canada: Girdler Corp., of 

Canada Limited, Toronto. 


SULPHUR FROM SOUR GAS 


At the Wyoming plant of Texas Gulf 
Sulphur Company, sour gas, containing 
about 30% hydrogen sulphide is used 
as a source of scarce sulphur. The 
hydrogen sulphide is separated from the 
gas and converted to sulphur, and the 
purified gas is sold for normal use. Prime 
contract for engineering and construct- 
ing the facilities, including gas purificas 
tion plant, sulphur recovery plant, watet 
softening plant, sulphur storage and 
loading equipment, and buildings, was 
handled by The Girdler Corporation, 


HYDROGEN PLANT— 
ONE-MAN OPERATION 


This HYGIRTOL* Hydrogen Plant is 
designed for automatic operation. 
Instruments control the process, and but 
one man is needed to keep the plant 
in operation, furnishing hydrogen at 
any desired rate. Hydrogen purity 
generally exceeds 99.8%. Operation is 
safe, quiet, and clean. The HYGIRTOL 
Process is engineered, designed, and 
built by Girdler tosuit your requirements. 
*HYGIRTOL is a trode mark of The Girdier Corporation. 


the GIRDLER Cepoutiow 


LOUISVILLE 1, KENTUCKY 


Gas Processes Division 


PROCESS ENGINEERS + 


Votator Division 


DESIGNERS AND CONSTRUCTORS - 


Thermex Division 


MANUFACTURERS OF CATALYSTS 
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PLATFORMING & 


Advantages 


Eastern States Petroleum has just put into 
operation the first commercial Platformer-Udex 
combination for production of aromatics from 
petroleum at its Houston, Tex., refinery. When 
other Platformer-Udex plants now under con- 
struction are completed (Roosevelt Oil & Refin 
ing Co. at Mount Pleasant, Mich. and Cosden 
Petroleum Corp. at Big Spring, Tex.), about 
half of the total U. S. benzene production will 
be from petroleum rather than coal. 

Platforming is one of several methods now 
commercialized for catalytically reforming 
sclected petroleum naphthas (from straight run 
or natural gasoline) to produce aromatics. Prin 
cipal methods for separating the products so 
obtained include adsorption followed by frac 
tional desorption (Arosorb process), and solvent 
extraction (Udex process). Distillation is ruled 
out because of the formation of constant boiling 
mixtures. 

Main advantage of the Platformer-Udex com 
bination is that with only minor adjustments 
it can be modified to produce mixed xylenes, 
ethyl benzene, paint solvents, edible oil solvents, 
ind motor fuels in addition to benzene and 
toluene. Additional Udex advantages are that 
the dicthvlene glycol-water extraction medium, 
besides having high selectivity, shows a five 
fold dissolution advantage for aromatics over 
parafins. The solution is non-corrosive, non 
toxic and does not emulsify with charging stocks 
Fssentially any mixture of aromatics and paraffins 
can be separated by this system. 


Ihe process is more efficient in separating Efficiency 


hydrocarbons of the C.-C, range. Higher molec- 
ular weight stocks can be separated, however, 
even though these aromatics are less soluble in 
the extracting solution. One real drawback, 
is that the presence of olefins has a deleterious 
effect on the otherwise sharp separation 


The name UDEX stands for Universal Oil Wheat is 
Products Corp. which has licensed the process, UDEX 


Dow Chemical which helped make the process 
cconomically feasible through the use of di 
cthylene glycol as the solvent, and extraction. 
he process is highly efficient: 99 percent of the 
benzene can be recovered, 96 percent of the 
toluene, and 91 percent of the xvlenes. 

Daily charge to the Udex plant, as it is now 
operating, is approximately 1,000 bbl. per day, 
25 percent of which is benzene. 

Cost of Platformer-Udex benzene is compara 
ble to that of the coal-based material, which 
according to current market prices, varies be 
tween 30 and 38c. per gal. 

Ihe Eastern States Platformer is the tenth to 
be placed on stream. Fifteen others are currently 
being designed or constructed. The first Plat 
former went into operation in the fall of 1949 
at Muskegon, Mich., an operation of Old Dutch 
Refining Co. Others in production include Bell 
Oil and Gas Co. at Grandfield, Okla., Johnson 
Oil Refining Co. at Cleveland, Okla., Kendall 
Refining Co. at Bradford, Pa., Mid-West Re 
fineries, Inc., at Alma, Mich., and Premier Ow 
Refining Co. at Fort Worth, Tex. 
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im No. 2 refinery of Eastern States Petroleum Co. at Houston. Platforming unit and Udex system (under construction) at left. * 
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Do you process materials which require centrif- 
uging at different speeds? Or do you have sev- 
eral products with different filtering and washing 
characteristics to be processed in the same cen- 
trifugal? If so, Tethurst Suspended Centrifugals 
with infinitely variable speed hydraulic drive 
provide the most efficient answer. By simply 
turning the hand wheel on the fluid drive unit, 
you can select exactly the speed you want for 
each different operation. Tachometer indicates 
basket speed at all times. 


YOUR CHOICE OF MATERIALS 


BASKETS Perforate or imperforate, constructed of steel, steel 
rubber-covered, stainless steel, monel of other materials 
CASE Steel case can be lined with stainless steel, monel, 


rubber of other materials 
RACK AND PLOW OF COUNTERBALANCED UNLOADER—Sree!. 


stainless steel, monel of bronze 


ACCESSORIES — Machine can be furnished with fume-tight 
cover, feed and spray pipes 


Infinitely Speed | 


it 


20” diameter 0-2500 RPM 
26” diameter 0-2500 RPM 
32” diameter 0-1500 RPM 
40” diameter 0-1500 RPM 
48” diameter O- 900 RPM 


WRITE FOR DETAILS AND PRICES 


CENTRIFUGALS DIVISION 
AMERICAN MACHINE AND METALS, INC. 
EAST MOLINE, ILLINOIS 
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This Well? 
Sticky Fluid 


instance 


Crane Diaphragm Valves on air pressurized liquid ( 
latex piping service in paint factory, Adams & Elting = |__ 
Division, The Glidden Company, Chicago. 


THE HISTORY 


Conventional valves formerly used in this service 
were hindered by exposure of working parts to the ; 
line fluid. The sticky latex would accumulate in the hes 
bonnet and stem threads, freezing the stem, and mak- 
ing valve operation difficult or impossible. With 10 
or more operating cycles required daily, the plant 
faced considerable valve trouble and maintenance 
expense. 

Both trouble and maintenance cost were com- 
pletely eliminated by replacing with Crane Dia- 
phragm Valves. Their fully sealed bonnet keeps the 
latex out of working parts. They operate smoothly 
and do not freeze or stick. So well is the customer 
satisfied with Crane Diaphragm Valves, more have 
been ordered for new latex lines. 


The Complete Crane Line Meets All Valve Needs. That's Why 
More Crane Valves Are Used Than Any C 


CRANE VAI 


CRANE CO., General Offices: 836 S. Michigan Ave., C 
Branches and Wholesalers Serving All Industri. 


VALVES + FITTINGS + PIPE + PLUME 
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U J 
Speeds 
are 
give 


Your 


OPERATION: 
SUITABILITY: 


MAINTENANCE COST: 


Vane lo hale “Trae 


SERVICE LIFE: 


N | OPERATING RESULTS: 


Dn 


THE VALVE 


Crane No. 1610 Iron Body Packless Diaphragm 
Valves featuring separate disc and diaphragm. Neo- 
prene diaphragm acts as bonnet seal only; isn’t pinched 
or stressed when valve is closed. Conventional type 
seating makes positive closure even should 
diaphragm fail. High flow capacity Y-pat- 
tern body has non-restricting interior de- 
sign. Available unlined or fully Neoprene 
lined. Consult your Crane Catalog or 
Crane Representative. 


Why 
n Any Other Make! 


ALVES 


n Ave., Chicago 5, Illinois 
| Industrial Areas 


LUMBING + HEATING 


means FAST drying 
at Low Cost! 


with the 
IMP MILL 


with the 
ROLLER MILL 


Flash Drying Systems may be arranged in several different ways 
as shown. They can dry only, as in the case of the Cage Mill, or 
dry and grind simultaneously as in the Roller Mill and Imp Mill. 
This versatility makes it possible to provide a complete unit of 
equipment that is made to order for your particular job. 

Flash Drying methods also have other important advantages. In 
many cases, the result is a higher quality of finished product than 
can be produced on dryers having longer time elements. Plant 
simplification with continuous automatic dust-free operation offers 
other economies. 

Flash Drying is applicable to many materials. If you have a drying 
roblem, Raymond engineers will be able to help you. 


INEERING—SUPEBHEATER, INC. 


Sales Offices 
PULVERIZER DIVISION 


with the CAGE MILL 


For further details 
ask for Catalog 54A 


COMBUSTION 


1311 North Branch St. 


Chicago 22, Illinois in Principal Cities 
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Percent Confidence 
MONSANTO’S Compton, at Boston meeting, reports for Secony’s Matthews on . . . 


Graphical Risk Factors 


Risks built into cost estimates can be analyzed with 
simple curves whose slopes indicate the reliability of the 


basic data. 


A novel idea in the graphical presen- 
tation of cost estimates to manage- 
ment was revealed last month at the 
Second Technical Symposium of the 
Boston section of the AIChE. Origi- 
nator of this method is Dr. F. L. Mat- 
thews, formerly research director of 
Monsanto's Merrimac Division, now 
technical director of the Socony- 
Vacuum laboratories at Paulsboro, 
N. J. ‘The paper was prepared by E. D. 
Compton of Monsanto and L. G. Gil- 
bert of Godfrey L. Cabot, Inc. 

This method offers management a 
quantitative tool to replace the quali- 
tative safety factor frequently applied 
in the economic evaluation of engi- 
neering projects. Based on statistical 
science, the uncertainties of the infor- 
mation from which a cost estimate is 
prepared are evaluated in the form of 
a “confidence” curve. A relatively flat 
curve implies that the estimate has 
been based on fairly accurate data; a 
steep curve, on the other hand, serves 
as a warning to management that un 
certainties in the basic data contribute 
inherently to a greater degree of risk. 

CE readers will recognize a funda- 
mental similarity between this ap- 
proach and that outlined in Dr. Paul 
Ferencz’ article in April (p. 143). Both 
methods involve the calculation of 
such statistical quantities as deviations 
and variances. The major contribu 
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tion which the Matthews-Compton- 
Gilbert team has made is the ready 
grasp of the situation which the confi- 
dence curve permits. 

Choice of Competing Schemes— 
Just as an example, suppose that man- 
agement must choose between two al 
ternative schemes. The economics of 
each has been estimated from the best 
data available. Scheme B looks better 
than Scheme A at the point of 50 
percent confidence, which corresponds 
with the mean value customarily re 
ported. But the estimate for Scheme 
B is based on more questionable in- 
formation, so that its confidence curve 
has a greater slope, intersecting Curve 
A in the area of higher values of con- 
fidence (see cut). 

The interpretation of the graph is 
readily apparent. If management is 
willing to take the extra risk, they will 
favor Scheme B. But if management 
wants to be 90 percent sure, they will 
decide on Scheme A. 
>» Method Needs Substantiation—Dr. 
Compton is reluctant to make any pre- 
mature claims for this method, insist- 
ing that the symposium paper repre- 
sents only a “progress report.” He is 
endeavoring to establish the method 
more firmly in actual practice before 
recommending its general use. 

Other papers on the symposium 
program dealt with methods for esti- 


mating capital and manufacturing 
costs, the language of cost estimates, 
and the over-all economic analysis of 
projects. A panel representing manage- 
ment, headed by A. W. Fisher, Jr., of 
Arthur D. Little, Inc., contributed to 
a lively discussion period. Here are 
some of the remarks of panel mem 
bers: 

Karl Finsterbusch (vice president, 
Stone & Webster Engineering Corp.) 

“Many projects exceed} the engi- 
neer's estimate because of changes in 
scope of work and other circumstances. 
Vhe engineer should keep an accurate 
record of such changes so that he can 
better defend his original figures.” 

A. T. Daignault (treasurer, Dewey 
& Almy Chemical Co.)—“Every engi- 
neer engaged in preparation of cost 
estimates should learn as much about 
accounting as he can.” 

John Cooper (industry specialist, 
Massachusetts Investors Trust)— 
“Stockholders are more interested in 
the long-term return a of a 
project than in the shortness of pay- 
out period.” 

Charles H. Sommer, Jr. (general 
manager, Merrimac Div., Monsanto 
Chemical Co.)—‘In analyzing projects 
which did not measure up to estimates, 
the largest error was most often found 
in the sales manager's estimates of 
sales volume and selling price.” 


First Private Nuclear Lab 
Aims For Commercial Power 


Last month the Kidde enterprises 
went into the atomic energy business. 
Walter Kidde Nuclear Laboratories, 
Inc., the first privately-financed nu- 
clear lab, will develop commercial 
atomic power. It will be on Long Is- 
land and house an initial staff of 30. 

Kidde will sell the services of its lab 
and reactor design team to industrial 
firms interested in using atomic power 
in their processes. Since serving pri- 
vate firms is not a proper function for 
government-owned laboratories, Kidde 
hopes to start filling the government 
shoes. 

In charge of technical activities, 
Karl Cohen, former director of the 
theoretical division of the Manhattan 
Project Laboratories, believes an econ- 
omic reactor could be built within five 
years and a 100,000-kw. atomic power 
plant would cost $10-15 million. 

“The problem before us in civilian 
atomic power is not w hether we can 
do it, but how soon we can make it 
economical,” he says. 
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Graphical Risk Factors 


Risks built into cost estimates can be analyzed with 
simple curves whose slopes indicate the reliability of the 


basie data. 


A novel idea in the graphical presen- 
tation of cost estimates to manage- 
ment was revealed last month at the 
Second Technical Symposium of the 
Boston section of the AIChE. Origi- 
nator of this method is Dr. F. L. Mat- 
thews, formerly research director of 
Monsanto's Merrimac Division, now 
technical director of the Socony- 
Vacuum laboratories at Paulsboro, 
N. J. ‘The paper was prepared by E. D. 
Compton of Monsanto and L. G. Gil- 
bert of Godfrey L. Cabot, Inc. 

This method offers management a 
quantitative tool to replace the quali- 
tative safety factor frequently applied 
in the economic evaluation of engi- 
neering projects. Based on statistical 
science, the uncertainties of the infor- 
mation from which a cost estimate is 
prepared are evaluated in the form of 
a “confidence” curve. A relatively flat 
curve implies that the estimate has 
been based on fairly accurate data; a 
steep curve, on the other hand, serves 
as a warning to management that un- 
certainties in the basic data contribute 
inherently to a greater degree of risk. 

CE readers will recognize a funda- 
mental similarity between this ap- 
proach and that outlined in Dr, Paul 
Ferencz’ article in April (p. 143). Both 
methods involve the calculation of 
such statistical quantities as deviations 
and variances. The major contribu- 
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tion which the Matthews-Compton- 
Gilbert team has made is the ready 
grasp of the situation which the confi- 
dence curve permits. 

> Choice of Competing Schemes— 
Just as an example, suppose that man- 
agement must choose between two al 
ternative schemes. The economics of 
each has been estimated from the best 
data available. Scheme B looks better 
than Scheme A at the point of 50 
percent confidence, which corresponds 
with the mean value customarily re 
ported. But the estimate for Scheme 
B is based on more questionable in- 
formation, so that its confidence curve 
has a greater slope, intersecting Curve 
A in the area of higher values of con- 
fidence (see cut). 

The interpretation of the graph is 
readily apparent. If management is 
willing to take the extra risk, they will 
favor Scheme B. But if management 
wants to be 90 percent sure, they will 
decide on Scheme A. 
>» Method Needs Substantiation—Dr. 
Compton is reluctant to make any pre- 
mature claims for this method, insist- 
ing that the symposium paper repre- 
sents only a “progress report.” He is 
endeavoring to establish the method 
more firmly in actual practice before 
recommending its general use. 

Other papers on the symposium 
program dealt with methods for esti- 


mating capital and manufacturing 
costs, the language of cost estimates, 
and the over-all economic analysis of 
projects. A panel representing manage- 
ment, headed by A. W. Fisher, Jr., of 
Arthur D. Little, Inc., contributed to 
a lively discussion period. Here are 
some of the remarks of panel mem- 
bers: 

Karl Finsterbusch (vice president, 
Stone & Webster Engineering Corp.) 

“Many projects excegd the engi- 
neer’s estimate because of changes in 
scope of work and other circumstances. 
The engineer should keep an accurate 
record of such changes so that he can 
better defend his original figures.” 

A. T. Daignault (treasurer, Dewey 
& Almy Chemical Co.)—‘Every engi- 
neer engaged in preparation of cost 
estimates should learn as much about 
accounting as he can.” 

John Cooper (industry specialist, 
Massachusetts Investors ‘Trust)— 
“Stockholders are more interested in 
the long-term return possibilities of a 
project than in the shortness of pay- 
out period.” 

Charles H. Sommer, Jr. (general 
manager, Merrimac Div., Monsanto 
Chemical Co.)—“In analyzing projects 
which did not measure up to estimates, 
the largest error was most often found 
in the sales manager's estimates of 
sales volume and selling price.” 


First Private Nuclear Lab 
Aims For Commercial Power 


Last month the Kidde enterprises 
went into the atomic energy business. 
Walter Kidde Nuclear Laboratories, 
Inc., the first privately-financed nu- 
clear lab, will develop commercial 
atomic power. It will be on Long Is- 
land and house an initial staff of 30. 

Kidde will sell the services of its lab 
and reactor design team to industrial 
firms interested in using atomic power 
in their processes. Since serving pri- 
vate firms is not a proper function for 
government-owned laboratories, Kidde 
hopes to start filling the government 
shoes. 

In charge of technical activities, 
Karl Cohen, former director of the 
theoretical division of the Manhattan 
Project Laboratories, believes an econ- 
omic reactor could be built within five 
years and a 100,000-kw. atomic power 
plant would cost $10-15 million. 

“The problem before us in civilian 
atomic power is not whether we can 
do it, but how soon we can make it 
economical,” he says. 
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Sebacie Acid Stunted? 


Sebacie acid, recently fitted for big defense boots, 


has suddenly stopped growing. Here’s a late run-down on the 
I 


lor some time, castor oil has shared 
a box seat with other strategic chemi- 
cals. It comes principally from Brazil, 
and in the event of war could be diffh- 
cult to get. ‘Today, all sebacic acid 
made in the U. S. is produced from 
castor oil. 

In the last few years, present makers, 
prospective producers and defense 
officials have shown some excitement 
over the new uses of sebacic acid. 

Normally a plasticizer, it is now 
used in avion-like polymers for coat- 
ing Signal Corps wire and making 
plastic gears. Du Pont, who makes 
the polymers, now uses during the 
defense effort about 7 million pounds 
of sebacic a vear. 

Recently, the Air Force at its 
Wright Field laboratories tested esters 
of sebacic acid in its cold weather 
lubricants. ‘The sebacates worked out 
fine. Naturally, everyone with a 
process began to see bright sebacic 
horizons. Present sebacic production, 
probably 20 million pounds for 1952, 
would be enough to supply about 5 
million gallons of these synthetic 
lubricants. Estimated potential lu- 
bricant needs: 40 million gallons. 

\t this time, sebacic acid rode high; 
then the bubble broke. Other di 
basic acid esters were tested. Some 
panned out. The azelaic and adipic 
esters, for instance, worked out in 
present tests, and are expected to do as 
well in future trials. 

Which means bad news for sebacic 
processors. The other two acids cost 
Sebacic sells for about 93 c. a Tb., 
azelaic at 57 c. and adipic at 31 c. 

Adipic, the cheapest of the three, 
can be turned out in volume; and is 
not based on castor oil (chief producer 
Du Pont makes adipic from cyclohex- 
ane derived from benzene). “It’s my 
personal opinion that adipic will 
eventually be used in these lubricants,” 
says Vice President Howard Abbott, of 
Hardesty Chemical Co., the nation’s 
leading producer of sebacic. 

However, sebacic has worked well 
in the wire coatings and gears. De- 
spite many attempts to substitute 
cheaper acids, sebacic up till now has 
performed best. In fact, the large use 
of sebacic in Army field wire was onc 


less 


popular dibasic acid, including process information. 


big reason DPA placed sebacic under 
allocation last July. Today, producers 
of sebacic still must get permission 
from DPA before they ship any acid. 
> Present Outlook—In the last few 
months, however, sebacic has been 
easy to get; and many in the industry 
feel no large call for sebacic is likely 
in the foreseeable future. At least, 
the military feels it has all the sebacic 
it wants now or in the immediate 
future, barring all-out war. DPA has 
issued no tax amortization write-offs; 
and has shown no sign of changing its 
mind. The allocation on sebacic, ac- 
cording to informed sources in Wash- 
ington, may soon be lifted. 

Right now, Hardesty and Rohm & 
Haas, the only major producers, will 
make enough to meet needs for sebacic 
acid. Both recently expanded. How- 
ever, new producers could come in. 

For one thing, full scale mobiliza- 
tion would mean loud calls for sebacic, 
as it would for everything else. For 
another, an iron-clad decision not to 
use sebacic in lubricants hasn't been 
made. Any company with a process 
cannot afford to forget these possi- 
bilities. 

Making sebacic is a difficult process. 
If anyone can come up with a better, 
more economical method, he is bound 
to cash in on it. Baker Castor Oil 
Co., for one, has been doing pilot 
plant work for several years on a 
sebacic acid process. Despite rumors 
to the contrary, Baker insists it has 
never slackened its development work. 
Come hell or high taxes, Baker insists 
it will build when the time is right. 

Most processes for making sebacic 
acid are patented,’ but the Hardesty 
and Baker processes are not. Baker 
will give no details of its methods. 
But here is how the Hardesty opera- 
tion runs at the ‘Trafford Park works 
of Geigy-Hardesty Co., Ltd., the com 
pany’s British collaborators. The proc- 
ess is based on Hardesty’s with some 
refinements.” 
> Hardesty’s ‘Technique—Castor oil, 


S. Pats. 2,182,056 (Rohm & Haas); 
,217.516 (American Cyanamid); 2,31 
62 (NOPCO) ; 2,477,647, 2,52 


‘AN 


‘Geigy-Hardesty’s Plant 
A British refinement 


taken from large storage tanks by gear 
pumps, flows into fusion vessels to- 
gether with caustic soda. After pre- 
heating, it is brought up to reaction 
temperature under pressure control. 
After fission, the capryl alcohol, which 
is formed along with the sodium 
sebacate, is distilled off. It passes to 
a holding tank before rectification. 

Purification is done im either of 
two ways: (1) Sulphuric acid precipi- 
tates the free sebacic acid from the 
sebacate solution. The free acid is 
filtered off in this partially purified 
form. (2) Activated earths purify the 
sebacate. 

If re-purification is to be carried out, 
the contents of several fusion vessels 
is bulked in a large storage tank, and 
then treated with decolorizing mate- 
rials in a single operation. 

After purification, the decolorizing 
materials are removed by filtration. 
Sulphuric acid, added to the filtrate, 
precipitates the sebacic acid, which is 
then recovered by filtration, finally 
washed and spray dried. For the high- 
est qualities, recrystallation methods 
are used for purification. 

Capryl alcohol, obtained as an 
aqueous distillate, is refined in a multi- 
plate, steam-heated column employing 
a high reflux ratio. Here, water and 
methyl hexyl ketone are removed. 

Methyl hexyl ketone, formed in the 
first stage of fission reaction, reacts 
with w-hydroxy decanoic acid. How- 
ever, the reaction is never completed; 
therefore a little ketone shows up in 
the final product. By careful control 
of refining conditions, the methyl 
hexyl ketone content can be reduced 
to less than 1 percent. Capryl alcohol 
can be made with a boiling range 
within 1 deg. C. (that is 179.5-180.5 
deg. C.). 
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simp er 


The Wiggins Gasholder has a 
remarkably simple design. It has none 
of the complicated mechanisms of 
old-type gasholders. No materials that 
can be harmed by weather. 


simplest 


Wiggins is the ONLY gasholder that 
uses no water, no tar, no grease. Wiggins 
assures no weather worries, no 

operating costs, no maintenance problems. 


simplicity 


Wiggins is the only gasholder with 
an absolutely dry, frictionless seal— 
gas-tight and impermeable. 


BY GENERAL AMERICAN 


WIGGINS GENERAL AMERICAN 
VAPOR SEALS TRANSPORTATION CORPORATION 


GENERAL? 135 south La Salle Street 
|| Chicago 90, Illinois 
OFFICES IN PRINCIPAL CITIES 
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From nickel smelter to liquid SO, plant: an 850-ft. pipeline. 


if 
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Liquid 
eporator 
} To tank 
or 
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Strength of SO. gas 


Sulphur Users Get a Lift From 


The equivalent of 45,000 tons yearly of sulphur in 
the form of liquid SO, will soon be available in Canada at 


a fraction of its usual cost. 


Quantities of liquid sulphur diox 
ide to equal the output of the rest 
of the free world will begin to come 
out of a new Canadian plant within 
a few months. The happy marriage 
of two new processes make the project 
economically sound 

Canadian Industries Ltd. is build 
ing the 90,000-ton-a-vear plant in 
Copper Cliff, Ont. Adjacent to Inter- 
national Nickel Co.'s nickel plant, it 
utilizes waste smelter gases of high 
sulphur dioxide content. 
> Economic Inspiration—In fact, eco 
nomic inspiration for CIL’s liquid sul- 
phur dioxide process is this high con- 
centration—more than 75 percent SO, 
instead of the usual 1.5 to 8 percent. 
This in turn is a result of Inco’s flash 
smelting process which treats ore con- 
centrates with oxvgen instead of air 

it a big saving in the amount of coal 
needed for the roasting proc ess). 

\t Copper Cliff a 75 percent recov 
ery of sulphur dioxide is possible un 
der only 120 psi., in a water cooled 
Contrast this with more 
usual conditions—say where an offgas 
contains 6 percent sulphur dioxide. To 
get 90 percent recovery, the liquefac- 
tion operation must be carried out at 

95 deg. F. under 400 psi. 

In the new process, gas from the 
flash-smelting furnace is delivered 
under pressure through a 16-in. stain- 
less flue. The oxygen plant turns out 
about 350 tons of gas a dav 

Glass wool filters remove residual 
dust. Scrubbing with 93 percent sul- 
phuric acid dries the SO, gas. Thus 
dried, its corrosive properties are elimi- 


condenser. 


nated and it can be handled in 
standard stcel equipment. 

After going through two-stage com- 
pressors, the dry gas passes through 
oil separators. Cooling with water in 
tube-and-shell heat exchangers con 
denses the sulphur dioxide as a liquid 
which goes off to storage. Remaining 
further compressed, passed 
through an oil separater. An addi- 
tional portion of gas is then liquefied 
by again cooling with water in a sec- 
ondary liquefier. 
> Sulphuric Plant Helps—Any sulphur 
dioxide still unliquefied feeds back to 
a sulphuric acid plant (also utilizing 
smelter gases) which CIL operates at 
the site. This plant is also the source 
of acid for drying the gas. ‘Thus it 
too contributes to the economic suc- 
cess of the liquid sulphur dioxide 
process. 

By far the major portion of SO, 
production is earmarked for the sul- 
phite pulp mills in Ontario and neigh- 
boring Quebec. Most of the country’s 
pulp mills now use elemental sulphur, 
in serious short supply, to produce the 
sulphur dioxide gas they need for 
preparation of raw cooking acid. 

However, tests conducted in 1947 
by the Abitibi Power & Paper Co. 
showed that mills can be adapted 
readily to the use of liquid sulphur 
dioxide. Formerly, they had had to 
burn the clemental sulphur in air to 
obtain the sulphur dioxide gas they 
needed. 

Liquid sulphur dioxide is already 
in use in refrigeration, fruit preserva- 
tion, sugar manufacturing, bleaching. 


gas 1s 


passing through it makes process economic. 


Canada 


In addition to helping to supply these 
markets, the output at Copper Cliff 
even promises to provide surpluses for 
export. 

These recent developments have 
also increased production of the 20 
yr.-old sulphuric plant by 60 percent 


Fear Steel Fracas Might 
Set Pattern for Petroleum 


Oil and gas men were worried last 
month 
“The called strike in the steel in- 
dustry which was stopped by President 
Truman's seizure of the mills carries 
long-range threats to orderly 
operation in the oil and gas industry,” 
reported The Oil & Gas Journal on 


April 14. 
“The pattern set in the steel con- 
troversy was being watched with 


special interest by the petroleum in 
dustry, because the facts and the issues 
are much the same. The oil industry 
is faced with a strike threat due to 
wage demands higher than allowed by 
the administration’s stabilization rules, 
and industry executives sav that wages 
cannot be increased that much with 
out a compensating increase in petro 
leum prices.” 

Meanwhile, the oillabor negotia 
tions hit a snag. FEarlier, the Oil 
Workers International Union said 
there would be no walkouts pending 
hearings run by special panels set up 
bv the Wage Stabilization Board. But, 
the dav before the first meeting was 
scheduled to begin in St. Louis, Stand 
ard Oil Co. (Ind.) said it would not 
participate in the hearing 

Ihe following day Sinclair Oil Corp 
announced it too was dropping out, 
and said it understood Utah Oil & 
Refining Co. would follow suit. 
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Brown & Root's 


.. key to economical completion 


Brown & Root can provide you with an This experience plus loyal personnel 
engineered solution for every phase of often results in faster, more economical 


your contemplated construction project leti Son ne 
. from plant location to completion. completion of any proposed proj 


, : If your firm contemplates construction or 
More than thirty years of successful engi- : : 
neering and construction in every part aes, $ ages from you will put 
of the world has provided know-how that Brown & Root plant-planning experts at 
can be invaluable to you. your disposal. 


BROWN & ROOT, Inc. Enginects- 


xX H U TYON TERK A S 
CABLE ADDRESS — BROWNBILT 
BROWN-BILT 
Associate Companies:— BROWN ENGINEERING CORP. @ BROWN & ROOT MARINE OPERATORS INC. 
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New Cell... 


dies 1,700 Bpd caustic. 


2 stages 4,S prewash 


Sour 
gosoune 
Straight run } 
gosoline 


treated 


Mercapton 
extraction 


Oisulptide scrubber 


Cooler 


... Renews Spent Caustic 


One thing that refinery people are 
sensitive about is the amount of sul 
phur im the gasoline they produce. 
Sulphur, in the form of merc iptans, 
keeps lead susceptibility down so that 
the more mercaptans you have, the 
more tetraethvl lead vou have to add 
to attam a given octane number 

lo get nd of this sulphur, the re 
finer adds caustic—about 20 percent of 
the volume of the sour gasoline 

That's a lot of caustic and regencrat 
ing it with steam has been an expen 
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sive, troublesome and limited opera 
tion—expensive because of high utility, 
maintenance and equipment costs; 
troublesome because of scaling of boil 
ers and towers; limited because high 
strength caustic could not be regen 
erated effectively and because the 
degree of caustic regeneration was not 
as high as it should have been. 

Not long ago, Dr. Charles W. Rip 
pic, a shrewd chemical engineer who 
had designed enough of the steam re 
generation units to know something 


* Electrolytic cell re- 


generates large volumes of 
caustic soda used to sweeten 
sour gasoline. 


© Comercial unit han- 


© Saves $80,000 a 


year on utilities and tetraethyl 
lead. 


about their shortcomings, began think- 
ing about the problem. Why couldn’t 
an electrolytic cell do the job of re- 
generating? It would certainly do a 
better job as well as being a lot cheaper 
and easier to maintain. 

The idea looked promising and the 
American Development Co., a New 
York firm specializing in petroleum 
processing, worked out the details of 
process and equipment. 

It wasn’t long before a pilot plant 
was operating at the Ashland Oil & 
Refining Co., Ashland, Ky. Not long 
after—in December 195l—a commer- 
cial unit big enough to handle an 
8,500-bbl. gasoline plant was up and 
operating at Ashland. 

Gasoline treating operations con- 
sist of two steps 

1. Prewashing with caustic soda so 
lution gets rid of hydrogen sulphide. 
Caustic used in prewashing is con- 
verted to sodium acid sulphide and 
must be disposed of. 

2. Caustic soda takes out mercap- 
tans from the hydrogen sulphide-free 
gasoline in countercurrent packed 
towers. Caustic used in mercaptan ab- 
sorption is continuously regenerated, 
returned to the extracting columns. 
> Regenerator Is Simple—The regener- 
ating unit consists of 60 electrolytic 
cells in series. 

A direct current flowing through 
these renews spent caustic. Electrodes 
are nickel-plated cast iron, either 24 
or 36 in. square by 1 in. thick and 
separated by rubber-gasketed vulcan- 
ized asbestos diaphragms. The cut 

. 256) shows how the electrolyzer 
plate assembly is put together. The 
two plates have a ve in. recess to ac 
commodate the flow of caustic 

Each unit consists of an anode oxi 
dation plate and a cathode hydrogen 
plate separated by an asbestos dia- 
phragm. Four holes in the plates form 
headers through which caustic flows. 
Spent caustic enters the lower port, 
flows upward and diagonally to the 
top port before entermmg the outlet 
mode header. 

\ similar set of ports is provided for 
the cathode hydrogen plates. These 
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Send for 
free copy of 
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CHEMICAL ENGINEERING 


A survey by a Dicalite Engineer enabled 
this manufacturer to cut filteraid usage 
by 6674% per gallon of throughput 


One of the many products in this manufacturer's line is varnish. 
It was being filtered by precoat only, using 100 Ibs. of filteraid 
to deposit on the cloths of a 200-sq. ft. plate and frame press 
before starting to filter each 1000-gal. batch. A survey by a 
Dicalite engineer led to saving both time and filteraid. First, a 
switch was made to a higher-flowing grade of Dicalite filteraid. 
Only 25 Ibs. of this material (Dicalite 4200) was used for the 
precoat, but 75 lbs. were used in continuous addition to the var- 
nish as it was being filtered. In this way 3,000 gallons were fil- 
tered with satisfactory clarity before the press needed cleaning. 
RESULT: 1) 100 Ibs. of Dicalite filtered 3,000 gallons instead 
of the 1,000 gallons put through by the former method; 2) cycle 
length was tripled, so that two press cleanings were eliminated 
in filtering 3,000 gallons and saved considerable down time and 
overtime. Such spectacular savings are not always possible, but 
our engineers find many cases where filteraid consumption could 
be reduced 10% to 15% without any ill effects to operation or 
product quality. If you feel that a check of your filtration opera- 
tion or stretching your available supply of filteraid will be help- 
ful, or if you have a current filteration problem, write our nearest 
office. A Dicalite engineer will gladly call at your convenience. 


DICALITE FILTERAIDS 


DICALITE ovision, crear taxes carson conporaTion 
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CHECK YOUR 


by automatic measurement 
of SO. in vent gas 


= with this 


| continuously 
xecording 
PLANT STREAM ANALYZER 


) S up the flue — $$ gone cloud-hunting . . . 
‘| An accurate, continuous check on the percentage of 
SO, present in the -vent gas is a simple first step 
toward reducing this needless loss of sulfur. In this 
application, this continuously recording Plant Stream 
Analyzer has a sensitivity of 0.01% concentration 
using a full-scale deflection of 1% on the recording 
indicator. Strong absorption of infrared by SO, assures 
high sensitivity to this compound in the dry state. 


This is only one of the countless applications of this 
sensitive, reliable, sturdy instrument in control situ- 
ations where the concentration of an infrared absorber 
in the process stream is a critical index of operation. 
In many cases, the adaptation of the instrument for 
automatic control of the process itself is realizing 
huge additional savings. 


> WRITE TODAY FOR BULLETIN 36. 


PROCESS CONTROLS 


a division of Baird -Associates, Inc. . 
UNIVERSITY ROAD CAMBRIDGE 38, MASSACHUSETTS 


News, cont. . . 


permit circulation of spent caustic 
soda solution and the release of hydro- 
gen gas. When the 60 electrolyzer 
plates, separated by diaphragms, are 
sealed together, the holes form four 
channels the entire length of the cell. 
The electrolvzer capacity is depend- 
ent upon mercaptan oxidation require- 
ments and flow rates. The 24 and 36 
in. cells are able to utilize 45 kw. and 
70 kw. respectively while flow rates of 
1,500 Bpd and 3,000 Bpd are con- 
sidered nominal. 
> How Cell Operates—Spent caustic 
from the absorbers is charged into the 
spent caustic storage tank. This caustic 
is then pumped through a filter and 
into the anode plates of the regener- 
ator. A slip stream, charged into the 
cathode plates, sweeps each plate of 
hvdrogen gas and decreases over- 
voltage. Nascent oxygen, generated at 
the surface of the anode, oxidizes the 
sodium mercaptides to disulphides 
which are carried out of the cell to the 
regenerated caustic tank. The nascent 
oxygen is developed in the cell by 
clectrolysis of part of the water pres- 
ent in the caustic solution. 
Disulphides separate from the re 
generated caustics by settling and are 
periodically removed. Final traces of 


| disulphides are washed out by passing 


the caustic through naphtha in a di- 
sulphide scrubber packed with l-in. 
carbon raschig rings. Naphtha is 


| changed periodically when saturated 
| with disulphides. The regenerated 


caustic leaving the disulphide scrub- 
ber is returned to the mercaptan 
absorbers 

Hydrogen is inert to reaction at the 
cell conditions and is carried out in the 
caustic solution to an elevated dis 
engaging drum where it is vented. 
Caustic is returned to the cathode inlet 
header. An overflow stream from the 
disengaging drum is directed to the 


| spent caustic tank. 


> Operating Data—The Ashland plant 
handles 3,500 bbl. of straight run gaso 
line and 5,000 bbl. of Dubbs gasoline 


Arode oudotion piote — 


“othode hyd 


ge 


COMPONENTS of the electrolytic cell. 
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CONVENTIONAL steam regeneration. 
per day. Sweetening these takes 1,700 
bbl. of caustic. The cell requires about 
40 kw. to remove 215 Ib. of mercap 
tans per day. ‘The amount of mercap 
tan sulphur removed (in pounds) from 
the gasoline and from the caustic solu 
tion is the basis of plant balance 

> Operating Costs—The table below 
shows how utility costs and tetracthv] 
lead savings for electrolytic regenera 
tion stack up against steam regenera 
tion. Calculations are based on an 
8,500 bbl.-per-day gasoline treating 
unit. Figures are dollars per 1,000 bbl 
of gasoline treated. 


Electrolytic Cell Slashes 
Costs of Utilities & TEL 


Steam 
Water 
Blectricity 


14.03 
15.00 
$29.03 
Six Major Advantages—Electrolytic 
regeneration boasts the following ad 
vantages over steam 

Slashes operating utilities costs 
from $15.90 per 1,000 bbl. of gasoline 
treated to $1.87. 

Lowers 


TEL 


Total Savings 


maintenance costs by 
eliminating high temperature heat ex- 
changers, coolers and pumps. The 
absence of sodium sulphide at high 
temperatures helps keep the usual high 
rates of corrosion down 

e@ Reduces capital costs 
simple design of equipment. 

e Eliminates nuisance of mercap- 


through 
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Neptune 


Liquid Meters 


control 
quality 


| 
ou, | and save 


ingredients 


LIQUID 
METERING 


— 


How to select the right liquid meters for closer 
formula, inventory, and cost control is the sub- 
ject of this new Neptune Bulletin. It covers meters 
for handling more than one hundred different 
industrial liquids, including cold, warm and hot 
water, oils, syrups, brines, soap solutions and 
many chemical solutions that can be handled 
by composition bronze equipment. It shows 
meters from 2” to 6”, with rates of flow to 
1000 gpm. Registers range from simple small 
horizontal straight readers to the newest 432 
Auto-Stop automatic batching meters. A gold 
mine of information for any processing engineer! 


Get Started Ylowu! mai. COUPON TODAY! 


NEPTUNE METER COMPANY 
50 West 50th St., New York 20, N. Y. 


Please rush me a copy of your new, free bulletin 
No. 566-K on meters for industrial liquids. 
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call your 
Deming Distributor 


Countless thousands of pumping problems are 
solved quickly and economically by Deming 
Distributors. 


Their efficient, multiple services are within easy 
reach of you . . . ready for action on short notice. 


The extensive Deming line makes it possible to 
“pinpoint” the right pumps for specified needs. 


So complete is the range of types, sizes and ca- 
pacities of Deming Pumps that some plants stand- 
ardize on Deming units for all pumping operations. 


Bulletins are readily available to you on a wide 
diversity of Deming Pumps... horizontal and ver- 
tical centrifugal types, vertical turbine types, con- 
densation return units, boiler feed pumps, sump 
pumps, complete water systems and other units. 


When you face a pumping problem, call in your 
Deming Distributor. If you don’t know where to 
reach him, ask us. 


THE DEMING COMPANY 
525 Broadway - Salem, Ohio 


News, cont. . . 


tan vapors through formation of liquid 
disulphides. 

e Use of less tetracthyl lead saves 
$15 per thousand barrels of gasoline 
blend. 

eCuts inhibitor needs half. 
Heated caustics from steam regenera- 
tion resinify organic matter extracted 
from sour gasoline and contribute to 
the high copper dish gums and de 
crease inhibitor susceptibility. 
> Three Disadvantages—Here’s how 
the other side of electrolytic regenera- 
tion shows up: 

e High amperage and voltage neces- 
sitate extra safety precautions. 

e Plant treating solutions must be 
filtered to keep cell diaphragm clean. 

© Cell and rectifier must be housed 
to keep them dry. 
> Pays Out Fast—Lastly, total cost of 
the installation is less than for steam 
regeneration. Major maintenance is 
the replacement of the cell diaphragms 
—about once a year. Cost is close to 
$900. Operating and TEL savings 
should repay total capital outlay for 


| the electrolytic installation in a rela- 


tively short time—usually in a vear. 


Monsanto Tries to Nip 
Krilium Rumors in Bud 


“Krilium fell flat on its soil-con- 
ditioning face.” 

During the next few months, tests 
in which “negative results” from the 
use of Krilium soil conditioner will be 
reported. 

Such so-called failures would fall 
into two classes, according to producer 
Monsanto and sales manager Charles 
Zorsch. Amateur soil and garden en- 
thusiasts will get poor results because 
they won't know how to apply the 
chemical. 

Some technical cooperators will file 
negative. Reason: In some cases the 
concentration of Krilium will have 
been deliberately kept low. These 
tests will be technically rated unsuc- 
cessful even when indications are that 
a higher concentration would give 
favorable results. 

In other tests temperature and 
moisture conditions will adversely af- 
fect results, as will lack of plant food. 
Application methods are sometimes 
misunderstood Also, a number of 
test plots in the same area are often 
needed to find the ideal depth and 
rate of treatment. “These factors 
should be remembered when vou hear 
a report that Krilium soil conditioner 
has fallen flat on its face in a given 
test,” comments Zorsch. 

Meanwhile, Monsanto will sell no 
Krilium until the economics and per- 
formance of the product is fully evalu- 
ated in a specific market area. 


May 1952—-Cuemicat. ENGINEERING 


SS 


| 
| 
DEMING 
PUMPS 
f 


(A Quick Quiz on modern pH advancements ) 


you know 


Do you Know... these i 
ke That Beckman pioneered modern # 
Until Beckman pH instruments were developed, FS | pH CONTROL? : 


glass electrode pH equipment was a cumbersome, complicated 
laboratory curiosity. It was Beckman that — today’s 
simple, compact, highly accurate and compl 

glass electrode pH equipment! 


That Beckman also provides the 
Lis TT That, Beckman pioneered virtually industry's most line of 


every major development in modern 3 
glass eechade pH equipment ? ii] modem glass electrodes 


Although glass electrode pH instruments are the 

Such far-reaching advancements as the High pH most efficient pH eq ble, no glass electrode 

Glass Electrode . . . the High Temperature Glass Electrode pH instrument is better than ‘he versatility, accuracy and 

. the Unusually Rugged “X-9" Glass Electrode . . . as well dependability of the electrode assemblies available for use 

as a wide range of other vitally important advancements in with it. 

glass electrode pH instrumentation, were all pioneered by 

Beckman. Many of these advancements are still available 
exclusively in Beckman equipment! 


Beckman provides the industry’s most complete line 
of glass electrodes for use with Beckman pH instruments—a 
type of electrode assembly to meet every industrial, research, 
laboratory and field requirement! 


That Beckman offers the industrys 
most complete line of glass electrode That there are so many money-saving 
pH instruments ? applications for Beckman pH control 
that you may be losing important 
; profits unless you make @ complete 
Included in the complete Beckman line are instru- . sneer igation of your operations ? 
ments specially designed to combine the high precision and . — 
wide versatility necessary for advanced research, medical and 
laboratory applications . . . others that combine maximum 
simplicity and high accuracy with complete portability for There is pH wherever there's water, water solutions, 
plant and field applications . . . still others that combine moist pastes, sludges, slurries or other moisture-containing 
maximum simplicity and high accuracy with the op substances. And wherever there is pH, chances are the opera- 
convenience of full AC operation . . . plus completely auto- tion can be done better . . . with greater uniformity and less 
matic pH equipment for continuous pH indication, scsceding waste at lower overall cost . . . by Beckman-controlling the 
and control on large-scale processing applications. pH of the various processing operations. 


HETHER you manufacture food products or treat sewage 
.do metal plating or refine crude oil... make textiles or 
process ore—in fact, no matter WHAT your field of operation . 
if you have not yet determined whether Beckman pH Control 
can be used to advantage in your operations — possibly is already 
BEING used to cut costs by your competitors—let us study your 
processes and make helpful recommendations. No obligation, of 
course. BECKMAN INSTRUMENTS INC., SOUTH PASADENA 14, 
CALIFORNIA. Factory Service Branches: New York, Chicago, 
Los 


For on inf chnical outline of modern pH control — whot it is and how it's used — send for 
this free booklet * “What Every Executive Should Knew About pi." Ask for Data File 1-14! 


NSTRUMENTS CONTROL MODERN INDUSTRIES 


pH Meters and Electrodes — Spectrophotometers — Radiation Meters — Special Analytical Instruments 
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New Units Deionize Glycerine 


lon exchange muscles in on distillation in glycerine 


refining. Method works on soap-lye crude and sweetwaters, 


removes salt and color bodies, requires no heat. 


versatile, has 
It's being used 
instead of distillation to purify crude 
glycerine 

What's more, it works equally well 
on different kinds of crude Three 
plants now employ a new ion exchange 


lon exchange, ever 
still another new job 
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process developed by Illinois Water 
Treatment Co. to turn out pure glyc 
ermine. At least two others plan to 
do so 

© Three New Deionizers — The first 
commercial unit for purifying soap-lve 
crude by ion exchange is at the Lés 


Angeles plant of Lever Brothers. It 
handles 26,600 Ib. of crude per day. 

At the Wyandotte, Mich., plant 
of Archer-Daniels-Midland Co., an- 
other deionizing unit purifies 15,000 
to 16,000 gal. of dilute glycerine 
sweetwater in a 24-hr. The 
sweetwater comes from the high-pres- 
sure hydrolysis of fats, and contains 
about 10 percent glycerine. 

The third unit is at the Los An- 
geles plant of Vegetable Oil Products 
Co. It deionizes 5,000 to 9,000 gal 
of Twitchell sweetwater per cycle, 
producing USP and even reagent 
grade glycerine. (Continued ) 


evcle. 
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A giant $25,000,000 building pro- 
gram, which started in 1945, has 
made this Milwaukee home of 
nearly century-old Miller High Life 
beer one of the most scientific- 
ally advanced breweries in the nation. 
Dominated by the towering 200-feet 
high brew house, this vast 28- acre 


Nich- 

olson 

steam 

traps on one 

of Miller's mash 
cookers. Consump- 
tion, 7000 Ibs. hour. 


plant has a daily capacity in excess of 4,000,000 bottles 
and cans. Miller has adopted Nicholson thermostatic steam 
traps almost 100%. It is significant that this outstanding 
brewing firm, like many leaders in the other processing 


industries of the nation, has chosen Nicholson traps. To 
see why leading plants are in- ee STO 
creasingly standardizing on «ji Sond 

Nicholson steam traps for 

positive drainage and faster 

heat transfer... . 


ie 


W. (0. 


TRAPS - VALVES - FLOATS 
206 OREGON ST., WILKES-BARRE, PA. 


Seles and Engineering Offices in 53 Principal Cities 


NICHOLSON TRAPS 5 | 
er brewery 
j 
tidus a 
‘The twe types above ore cast iron; sizes fo 2°) presseres 
frem te 225 ibe. Type C alee cost steel fer Ae 
a presseres frem veceam te 
200 fms. Ali types heve ~ 
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Dilute crude glycerine 


Primary stoge Secondory stoge 


resn rem 
ft] | ft ft 
resin resin cou | (@ouft! | lcotion 
||| resin 
Sand, Sand, Sond, Sond, Sond,| | |\Send,| | \anion 
Amon Cation ned 


Tertiary 


Weigh tork 


Autociove Settling 


i 


Holding tank 


Purihed glycerine 
fo evaporator 


fon exchonge unit glycerine 


6% 


Evoporetor 


DEIONIZER at Lever’s plant handles soap-lye crude, while ADM's unit gets sweetwater from continuous fat-splitting autoclave. 


> What Process Does—lIhe ion ex 
hange process, according to A. C 
Reents, research director of Illinois 
Water Treatment, removes dissolved 
salts, acids and bases, as well as odor 
ind color bodies, without use of heat 
It can be used on different kinds of 
rude glycerine solutions. 

Glvcerine solution, anvwhere from 

rv dilute to 40 percent by weight, 
passes through a series of pressure 

sscls containing ion exchange resins. 
\fter dcionization, dilute glycerine is 
oncentrated by vacuum evaporation. 
When Deionizing Pays—Fconomics 
ilone determines whether distillation 
or deionization is the best wav to get 
pure glycerine, according to Reents. 
The two costs to watch are original 
investment and operating costs 

For soap-lve crude, the original in 
vestment for deionization is cheaper 
than for distillation. Operating costs 
ire about the same. But, as Reents 
further points out, deionization gives 
i greater vicld, as no dynamite grade 
or foots are produced “Thus the 
process,” says Reents, “is ideal for a 
new plant, or for replacement of worn- 
out or inefficient stills.’ 

lor Twitchell sweetwater or sweet 
water from a continuous fat splitter, 
the process is exceptionally well 
idapted. The dilute glycerine is de- 
ionized and evaporated to vield the 
pure product. No intermediate prod 
uct, saponification crude, must be 
made before purification Operating 
costs are quite low for these types of 
glycerine solutions, as the contami 
nant level is much lower than with 
soap-lye crude 
© Costs—Chemicals for regeneration 
and the resin amortization constitute 
the main operating costs. Chemicals 
consumed are best considered as 
pounds of sulphuric acid and sodium 
fivdroxide per pound of 95 percent 
pure glycerine obtained, since their 
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cost varies from plant to plant. Resin 
amortization ts computed as Cents per 
pound of 95 percent glycerine. Here's 
how Reents breaks down these costs 
for soap-lve crude and two kinds of 
sweetwater 


Source and HSO. NaOH, 
Glycerine Content 66° Be. Technical Resin 
Soap-lye 
crude, 80° 0.22 Ib. 0.13 lb 1. We 
Twitchell 
sweetwater, 9.5°). 0.17 Ib. 0.12 Ib 0. 


Exmery-C olgate 
sweetwater, 10°) 0 06 1b. 0.04 Ib 0. 30¢ 


> Purifying Soap-Lye Cmde — At 
Lever's plant in Los Angeles, the ion 
exchange unit replaces only the stills 
in the conventional process for manu 
facturing glycerine from soap lves 
lon exchange is carried out on dilute 
crude glycerine prepared by lye treat- 
ment and evaporation. Lve treatment 
removes the bulk of fatty materials, 
and evaporation gets rid of much of 
the salt. These two steps cannot be 
handled economically at present by 
ion exchange. 

Lever’s ion exchanger is a four-stage 
unit (see cut). Enough ion exchange 
capacity has been built into the sys 
tem to vield the equivalent of CP glyc- 
erine by using only the first three 
stages. The final mixed bed was added 
as a “polishing” step to give a better 
product than produced by distillation. 

The ion exchange vessels, lines and 
valves are rubber-lined, and all auxili 
ary equipment is made of corrosion- 
resistant material. 

In operation, reports G. W. Busby 
of Lever’s research and development 
division, 26,600 Ib. of S2 percent 
crude glycerine is handled per day 
in two 12-hr. cvcles. Fach 13,300-Ib. 
batch of crude is diluted to about 25 
percent glycerine, filtered through a 
leaf filter, and pumped into the pri- 
mary unit 

Since the resin beds are kept 


flooded with water, some dilution 
takes place as the glycerine solution 
displaces the water. This dilution is 
known as “sweetening on,” a term 
borrowed from the sugar industry. 
Dilute crude is pumped in at 20 gpm. 
until the entire batch is in the unit. 

Sodium chloride is the principal 
impurity. Sodium ions are held by 
the cation-exchange resins, and the 
chloride ions combine with the anion 
exchange resins. Each pair of cation 
anion exchangers removes 80-85 per 
cent of the total ions in solution 
Some of the resins adsorb non-ionized 
color and odor bodies from solution 

Glycerine solution is removed from 
the unit by displacement with water, 
city water being used to force the 
glycerine through each of the ion 
exchange vessels. ‘This step also di 
lutes part of the glycerine solution 
and is called “sweetening off.” 

Deionized glycerine solution from 
“sweetening on” and “sweetening off” 
that contains less than 15 percent 
glycerine is run back into a tank and 
used to dilute the next batch of crude. 
Deionized product runs usually about 
20 to 30 percent glycerine. That per- 
centage increases as more and more 
of the water from sweetening on and 
off is used. 

After the service part of the cycle, 
the resins are backwashed and regen- 
erated, 12 percent H,SO, being used 
for the cation resins and 5 percent 
NaOH for the anion resins. Acid and 
alkali are rinsed from the resin beds 
with water, and the unit is ready for 
the next cvcle. ; 

Dilute deionized effluent from the 
unit is stored temporarily in a stain- 
less steel tank and finally evaporated 
under vacuum to the required specific 
gravity. The final product does not 
require filtering or bleaching. It com- 
pares favorably with a high-grade dis- 
tilled glycerine. (Continued) 
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from overpressure. 
within pressure systems 


The heart of a BS&B Safety 
Head is the rupture disc...and 
it provides the only kind of 
“heart-failure’’ that means life 
and continued healthy opera- 
tion. The safety disc’s “heart- 
failure” is the contro!led weak- 
ness BS&B built into it for your protection — for 
the safety of your personnel, your property, and 
your valuable equipment. 


You give us the necessary operating information. 
BS&B will give you a safety head—with a heart — 
that will always fail safe—within plus or minus 5% 
of the pre-determined pressure specifications for 
safety. This we can guarantee; for discs are rated 
and checked by actual rupture tests. First, the metal 
is selected for fabrication to specifications of any 
given lot of discs. Then discs are selected at ran- 
dom, and tested to destruction after the lot is com- 
pleted. If each one tested does not break within 5% 
of the rated pressure the entire lot is discarded. 


To the many industries requiring pressure vessels 
and accessories, BS&B is well known for its research 
and fabrication in this field. For example, we have 
solved the behavior problems of metals where safety 
head discs are concerned. In the BS&B plant you'll 
find the largest selection of thin ductile metals in 
the world ever assembled in one place. This 
enables us to fabricate over 95% of all rupture 
disc orders from materials on hand. 


BS&B Safety Heads can be used for primary 
relief wherever maximum protection is requi 
...or for secondary relief to back up a relief valve 
whenever the contents of a vessel or system may 
prevent the valve from functioning properly. It 
provides full pipe-sized unrestricted opening. Rup- 
ture discs are available within a range of 5 lbs. to 
40,000 lbs. The fail-safe action of BS&B Safety 
Heads is fast, positive, accurate ... whether your 
pressure applications are for air, gas or liquids— 
bland or corrosive. They’re code-accepted. 


Never be too sure about safety. WRITE TODAY for com- 
plete BS&B Safety Head Catalog and complete details. There 
is no charge or obligation for a complete analysis of your 
pressure safety requirements. 


IVALLS & RYSON, INC. 
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IN HEAT TRANSFER 


1G 3— MEN ... MACHINES. . . MATERIALS. 
Materials the where-with-all to do the jot Machines —a way to 
et it done quickly and economically . . . but it's the MEN OF WESTERN 
t give t ttchless heat transfer engineering SERVICE which assures 
quality n stream” performance as well as dependable delivery to 
truction time-table. For heat transfer equipment TAILORED 
{ your particular processes, consult with WESTERN 
the jot smal! enough to give personal attention 
und fabrication of all shell and tube exchangers 
ingers atmospheric sections . . . reboilers . . . 


pic exchangers 


All Western Heat Exchange Equipment fabricated to strict TEMA or 


ASME standards. 


WESTERN 


HEAT EXCHANGERS 


by 
WESTERN SUPPLY COMPANY 


News, cont. . . 


> From Fat Splitter—The de- 
ionizer at the Wyandotte plant 
of Archer-Daniels-Midland is much 
smaller and handles an entirely differ 
ent kind of crude. It purifies dilute 
sweetwater, containing about 10 per- 
cent glycerine, that is relatively free of 
impurities because it comes from the 
high-pressure hydrolysis of fats. Com- 
pared to soap-lye crude, it has a far 
lower content of ionizable solids. 

The essential operation is the same, 
however, except that ADM’s equip- 
ment works on a more or less con- 
tinuous principle until the resin beds 
become spent. 

There are a few things to watch out 
for. All fatty acids and oils, for one 
thing, have to be kept out of the resin 
beds to prevent fouling. Another 
thing is that the resins are heat-sensi- 
tive, and should be used with sweet- 
waters below 95 deg. F. 

Sweetwater is pumped to a large 
settling or holding tank. It can hold 
enough to last 15 days, giving ample 
settling time with two turnovers a 
month in the tank. The stav in the 
tank does two things: (1) any metallic 
soaps formed during the hydrolvsis. 
together with fatty acids that inad 
vertently get into the swectwater, are 
settled out; and (2) the sweetwater 
is cooled. It goes into the tank at 
about 180 deg. F., and leaves the 
bottom at less than 95 deg. F. even 
Sstimimc;r 

As a precaution, sweetwater is first 
filtered and then goes through ion 
exchange equipment similar to that in 
Lever’s plant, but much smaller. 
ADM’s primary cation exchanger 
holds 78 cu. ft. of resin, the primary 
anion exchanger holds 103 cu. ft., 
and the final two each have a resin 
capacity of 15 cu. ft. 

Tt takes 13 to 15 hr. to run through 
15,000 to 16,000 gal. of sweetwater, 
according to W. F. Rahles of Archer- 
Daniels-Midland. A complete cvcle 
takes about 24 hr., including time for 
regeneration, swectening on and sweet 
ening off 

In small equipment like this, Rahles 
points out, great care is required to 
keep efficiency high, by careful re- 
gencration, to minimize the dilution 
due to sweetening on. ‘This is a factor 
that refiners don’t have to contend 
with in deionizing soap-lve crude 
Most of the dilution due to sweeten- 
ing on, at the ADM plant, is over 
when the first 3,000 gal. have been 
run in 

Dilute deionized glycerine is con 
centrated by vacuum evaporation. 
ADM gets glycerine of 95 percent 
purity by this process. It’s of good 
color and. in fact, some CP grade has 
been produced on occasion. 
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The Wyandotte plant handles all 
types of oils, most of them not the 
best stocks. It also handles consider- 
able foots. Rahles has figured some 
costs on the operation, and they agree 
pretty closely with those of Illinois 
Water Treatment for deionizing 
sweetwater from a continuous fat 
splitter. Rahles estimates that ADM’s 
costs for resins and chemicals vary be- 
tween 0.30 and 0.50 c. per Ib. of 
product. 
> Twitchell Sweetwater—Last of the 
trio of new deionizing units is at the 
Los Angeles plant of Vegetable Oil 
Products Co. It is successfully purify- 
ing a filterecd Twitchell sweetwater. 
The deionized solution is evaporated 
in an iron evaporator. Some bleaching 
is necessary to remove any color picked 
up in the evaporator. The product 
is USP and, in some cases, reagent 
grade glycerine. 

This deionizer consists of primary, 
secondary and mixed-bed units. It 
is similar in design to the Archer- 
Danicls-Midland unit, with the excep- 
tion of the fact that it has an addi- 
tional mixed bed. 

Ihe unit treats, depending on the 
type of sweetwater, anywhere from 
5,000 to 9,000 gal. per cycle in a man- 
ner similar to the Archer-Daniels-Mid- 
land unit. One man handles the ion 
exchange operation and the evapora 
tion. 

After completing over 200 cycles, 
the unit of Vegetable Oil Products 
had sustained no apparent capacity 
loss. And, according to D. M. Strom- 
quist of Illinois Water Treatment, 
cost figures indicate that once a unit 
exceeds 200 cycles it is well within 
the economic limits on resin amortiza- 
tion, 
> Upgrading to CP-—Illinois Water 
Tresiment trving constantly to 
adapt ion exchange to the purification 
of all types of impure glycerine solu- 
tions. Its latest wrinkle is prompted 
by the current demand for CP 
glycerine 

What IWT is doing is upgrading 
high-gravity and single-distilled glycer- 
ine to CP. The company has success- 
fully done this, using a single tank 
deionizer. First, high-gravity glycerine 
is diluted to 50 or 60 percent by 
weight with water. This reduces the 
viscositv so that the glycerine will pass 
through the ion exchange resin. Puri- 
fication is effected by passage through 
a mixed-bed deionizer, containing a 
mixture of regenerated cation and 
anion resins in a single bed. 

This single-stage deionization, fol. 


lowed by evaporation, produces a CP | 
or USP glycerine with a very low ash | 


content — below 0.005 _ percent. 
Whether it’s of interest to industry 
is something Illinois Water Treatment 
is busy finding out. 
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The Simon Suction Filter Dust Collector 
U. S. Design and Manufacture by 
ENTOLETER DIVISION 


tor. This self-contained, all-metal unit needs no accessory equipment except 
@ fan and connecting ducts. Dust is collected at practically 100% efficiency, 
permitting air to be blown out of the chemical plant without costly loss of 
materials, or into the building without risk of dusty atmosphere. Cleaned air 
from collector can be returned to plants to save heat in winter, and blown 
outside in summer to control humidity - Streamlined ALL METAL design with 
minimum ledges and dead spots * Minimum maintenance cost * Low power — 
1-HP to operate 12-section unit * Operates under suction, eliminating dust leaks. 
Send for complete information. ENTOLETER DIVISION, The Safety Car Heating 
and Lighting Co., Inc., 1197 Dixwell Ave., New Haven 4, Connecticut. 


CENTRIFUGAL MACHINES 


é 
~~ 
; Dust problems are effectively solved with the Simon Suction Filter Dust Collec- oa 
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Flash Drying Aids 
A Rotary Kiln 


Gives a boost to a rotary kiln for 


reburning lime kiln mud in a kraft pulp mill. 
Commercial unit has been operating for a 


year. At least three more are in the works. 

The first commercial installation of a unique* use ot 
flash drying equipment has now proved itself at the Chesa 
peake Corp. of Virginia at West Pomt, Va 

The company uses flash drying of calcium carbonate to 
increase Capacity of an existing rotary kiln in a pulp mill. 
Essentially, the rotary kiln now performs the one job of 
calcining instead of the previous drving, followed by calcin 
ing. The basic operation is the recovery of quicklime from 
calcium carbonate sludg« 

With this flash drying setup, the lime-burning capacity 
of the kiln has increased by 40 percent, fuel consumption 


* For another recent “first” In flash drying—this time for corn 
starch—see Chem. Eng., March 1952, p. 248. 


66 


l Ducts connect cyclone to cage mill. Dried carbonate travels 
up to cyclone, is separated out, sent to mixer. 


Screw conveyor moves the material over adjustable slide 
= gate which controls amount of damp material to kiln feed. 


Wer feed 


Oewatered feed 


«) Cage mill with special rotor provides maximum agitation so 
that stream of hot air instantaneously removes moisture. 
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e pay more for Homocord, but it costs us less!" ¢ That's 
what users say .. . and they won't take any other conveyor 
belt. It makes sense, too. Where tonnage is toughest, Homocord 
has been known to outlast 2 or 3 ordinary conveyor belts. Figure 


cost of belts, plus cost of repeated installations, and Homocord 

proves the biggest bargain you can get e Its special construction— 
cushioned and flexible—absorbs impact that other belts can't take. 
Send for Bulletin 6906 and read about the Guillotine Test that proves 
our point e The same engineering goes into our hose, V-belts and flat 
belts. Get your Manhattan representative to show you. 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS - MANHATTAN, INC. 


Flot Belts Conveyor Belts Roll Covering Tank Lining Abrasive Wheels 


Other 8/M products include: industricl Rubber © Fan Belts © RodiatorHose © Packings © Brake Linings © Broke Blocks 
Clutch Facings Asbestos Textiles Sintered Metol Ports Bowling Balls 
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With the stuffing box on suction side of impeller, 
pressure on it is limited to the suction head only, 
assuring long packing life and freedom from 
excessive leckage. Interior of pump can be 
inspected and cleaned and impeller can be re- 
moved or replaced without disturbing the piping. 


GOULDS 


stainless steel 


centrifugal 
PUMPS 


Other GOULDS PUMPS 


This highly effi- 


cient Goulds sin- 

} ale stage centrif- 

ugal pump (Pig. 
3169) is well suit 

fi neral proc- 


purposes. 
Ten sizes. 


tieal sump 
(3047) will h 


water containing 


A 


268 


One plant engineer reports better 
than a seventy-five percent cost sav- 
ing by handling an especially erosive 
slurry with Goulds Fig. 3705 Stainless 
Steel pumps. The pumps previously 
used not only cost almost four times 
as much as the Goulds pumps, but the 
Goulds pumps have already been in 
service over twice as long. 

The entire fluid end of this Goulds 
Fig. 3705 pump is of stainless steel 
mounted on a cast iron support. It is 
regularly carried in stock in No. 316 
and FA 20 stainless steels, but other 
metals and alloyscan be supplied forall 
partscoming incontact with the liquid. 

This pump has several features that 
contribute to economical, 24-hour 
service with acid and alkaline liquors 
which quickly corrode standard iron 
or bronze pumps. Bulletin 725.3 
describes this Goulds unit in detail. 
We will be glad to send you a copy. 


PUMPS INC. 


Seneca Falls 
New York 


News, cont 


has been cut by 38 percent, and make 
up lime is reduced 37 percent. 

The unit at Chesapeake has been 
operating successfully for a year now. 

Actually, the principle of flash dry 
ing has been used for a long time in 
many industries, but its successful use 
on lime kiln sludge indicates an even 
further extrapolation—on the wet ce- 
ment process or certain types of ore 
slurries, for imstance. 

According to Robert D. Nickerson, 
of Combustion Engineering-Super- 
heater, Inc., New York, here’s how the 
equipment at Chesapeake works 

Flash drying, of course, means the 
almost instantaneous removal of mois 
ture by heat in a turbulent stream of 
hot air. Instantaneous drying means 
maximum agitation. A cage mill, con 
sisting of a special rotor enclosed in a 
housing, does the trick. The wet mate- 
rial and the hot gases are brought into 
intimate contact and the water vapor 
blanket on cach particle is continu 
ously removed by agitation. 

Here’s how the material and gases 
flow through the system: 

A vacuum filter discharges its mud 
to the mixer (see cut) where it is 
blended with all of the dried carbo- 
nate discharged from the flash drying 
system. From the mixer, a screw con- 
veyor moves the material over an ad- 
justable slide gate through which the 
proper proportion of damp material 
drops to the kiln feed screw. The re 
mainder goes to a chute, then to a 
cage mill (see cut). Here the drying 
is done by the cage mill agitating the 
carbonate in hot gases from the kiln 

Both the gases and the carbonate are 
carried upward from the cage mill 
through the duct work to the cvclone. 
Here, the now-dried carbonate is sepa- 
rated out bv centrifugal action and 
discharged to the mixer. 

Spent drving gases are drawn from 
the cyclone by the vent fan and dis- 
charged to atmosphere or through a 
secondary dust collector. 

This fan was selected to allow the 
use of a secondary dust collector if 
necessary or desirable. Operating ex 
perience at Chesapeake indicates that 
the secondary collector is desirable. 
Thc newer installations will be 
equipped with secondary collectors and 
Chesapeake Corp. is installing one. 
> Performance Is Tops—Present  re- 
burning capacity of the Chesapeake in- 
stallation is 80 tons per day (had been 
57 tons) without allowance for down- 
time. The slash in lime make-up (from 
106 to 67 Ib. CaO per air-dry ton of 
pulp) is principally due to the in 
creased reburning capacity of the kiln. 

Operating results indicate that the 
present make-up of 67 Ib. can be cut 
still more bv (1) the use of a second 
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ary dust collector for the flash dryer 
and the present bypass stack and (2) by 
improvements to the original caustic 
equipment. 
chee > Maintenance Is Easy—Inspection of 
: the drver after 6 mo. of continuous 
operation showed excellent condition 
of machinery items. The one excep- 
tion was im the duct where abrasion 
had worn three points. ‘These points, 
originally constructed of mild steel, will 
be replaced with more resistant mate- 
rials. 
Operation No Problem—No_ addi- 
tional personnel are needed to operate 
the added equipment because the caus- 
tic operators can casily supervise the 
drver. No difficulty has resulted from 
starting or stopping the drying opera- 
tion 
The vacuum filter (see cut) aver- 
- ages 30 to 35 percent moisture in the 
7" mud feed to the flash drver. Before 


og the drver was installed, the vacuum 
a filter cake averaged 40 to 45 percent 
g moisture. The flash dried product con- 
a tains about | percent moisture. 
4 Vent temperature from the flash 


drver is 150 deg. Fk. This is controlled 
automatically by regulating the tem 
perature of the hot waste gases from 
the kiln. Amount and temperature of 
these gases depend on the evaporative 
load at any particular time. Hot gases 
not used are bypassed and provide a 
good margin in case the oil consump 
tion, now needed for calcining, is re 
duced. The calcining operation, alone, 
now dictates the amount of fucl 
burned. 


CONVENTION CALENDAR 


Instrumentation for the Process Industries, 
7th annual symposium, Agricultural & 
Mechanical College of Texas, College 
Station, June 2-4. 


RUGGED... 


@ That’s the best way to describe R-PaC Bar Stock 
Valves. These fine throttling valves provide pre- 
cise, positive flow control. Long, low-cost, trouble- 
free service makes them ideal for meter, gauge, test, 
and general purpose use. Precision turned . . . from 
carefully tested metals... and suitable for a wide 
range of pressures and temperatures. 

See your R-PaC distributor or write the nearest 
R-PaC district office for information. 


Chemical Institute of Canada, annual con- 
ference and exhibition, Mount Roval 
Hotel, Montreal, June 2-4. 


Chemical Specialties Manufacturers Asso- 
ciation, midyear meeting, Copley-Plaza 
Hotel, Boston, June 8-10. 

Third Annual Conference on Industrial Re- 
search, design of research operations, 
Columbia University, New York, June 
9-13. 


Drug, Chemica! & Allied Trades Section, | 
New York Board of Trade, spring meet- | 
ing, Hotel Astor, New York, June 11. 


meeting, Greenbrier Hotel, White Sul- 
phur Springs, W. Va., June 16-18. 


Manufacturing Chemists Association, joint 
meeting with SOCMA, Greenbrier Ho- 
tel, White Sulphur Springs, W. Va., 


June 23-25. Pac VALVE DIVISION 
Synthetic Organic Chemical Manufacturers eee os ERICAN CHAIN & CABLE 


Association, joint meeting with MCA, 
Greenbrier Hotel, White Sulphur 
Springs, W. Va., June 23-25. 


National Fertilizer Association, annual | 


| Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadeiphis, 
San Francisco, Bridgeport, Conn. 
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ceramics, plastics. 


W ollastonite: 


New Mineral Wins Process Uses 


First production of wollastonite—a caleium meta- 


It's news when a company, in the 
business of carbon black manufacture 
for 70 vears, decides to enter the min 
ral field for the first time bv intro 
ducing a snow-white raw material 
that’s never before been produced in 
ommercial quantities 

The company is Godfrey I Cabot, 
Inc., world’s largest manufacturer of 
the blackest pigment known—carbon 
black The new division is Cabot 
Minerals, a part of Cabot Carbon Co., 

ubsidiary of Godfrey L. Cabot, Inc. 
The product is one of the whitest ma 

ils known to industry—wollaston 


W ollastonite, a calcrum metasihicate 


mineral, is exceptional on many 
It has remarkably brilliant 
vhiten physical and chemical 


ormity and unique fibrous structure 


Output target: 60,000 tons a year. 


silicate—stirs up keen interest among producers of paints, 


Its qualities make it a natural for use 
in many chemical process industries. 
> Plenty of It Besides, Cabot has 
plenty of wollastonite reserves. — Its 
deposit at Willsboro, N. Y., contains 
about 15,000,000 tons in a seam 30-70 
ft. wide, at least 100 ft. deep and 
over 2.5 mi. long. At Cabot’s hoped 
for-production rate of 60,000 tons a 
vear, the deposit should last for at 
least 250 vears. 

Cabot's new project, when com 
pleted, will represent an investment 
of close to $2 million. One mill was 
recently completed and is now tum 
ing out four commercial grades—one 
for the paint trade, one for the cera 
mics industry, and two fiber grinds 
see cut below 

The second mill—which will be 
within a mile of the first—will swing 


Qvorry run ore 


Jow Crusher 
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To find the one tube steel that’s best 
for you... Ask the experts! 


Has outstanding § 

1200°F. Has 

ance than 2% 

ice up to 1200 oF. as tu 

ing units, heat exchangers, 


ping. Also as return-bend forgings 
pi 


TEMPERATURE SERVICE 
3 TUAKEN® STENLS FOR sicomo 
Sicromo SMS 25-20 
Sicromo 7 a 


for oil heaters. 


Sicromo 2 
2% 
Silmo Sicromo 
DM 4-6% C. 18-8 Cb 


-Mo.-Ti. 
-Mo. 46% Cr.- 
available as seamless tubing the present 


HERE may be several high temperature steels that 

will solve your temperature, pressure, corrosion 
and oxidation problems. But there’s only one steel 
that’s best for you from the standpoint of maximum 
tube life per dollar—the best life/cost ratio. 

The best way to find this steel is by getting help from 
the Timken Company metallurgists. They're the recog- 
nized authorities on high temperature steels, backed by 
over 20 years of steel research and experience. And with 
23 different analyses to choose from, plus wide field 
experience, they are qualified to help you choose the 
correct analysis for your application. Whatever analysis 
is recommended, you can be sure of uniform quality 
because the Timken Company rigidly controls quality 
from the melt shop through final inspection. 

Timken's RSQ—Research, Supply, Quality—can solve 
your tube problems. Ask the experts! The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: “TIMROSCO”. 


Extensive testing is one reason for Timken’s leadership in bigh temperature steels. Photo above shows carbon determination test. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC 
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T’S HERE! 


New Bottom Unloading Carrier Cuts Centrifuging Time, 
Labor and Costs 


Originally designed for the im- 
pregnation of insulating materials, 
this special AT&M carrier — fea- 
turing exceptionally fast, easy un- 
loading — offers new advantages to 
many processes. 

It is incorporated in a link-sus- 
pended type AT&M centrifugal, in 
which a specially designed link 
guarantees minimum vibration in 
the foundation, uniform load distri- 
bution on the links and smooth 
operation with “out-of-balance” 
loads. Optional features include: 
fume-tight covers for volatile liq- 
uids, spray pipes, exhauster con- 
nections or removable baskets. 
Drives are direct-connected or 
clutch-operated. Speed lock pre- 
vents opening of cover until ma- 
chine is at full stop. 

(A) The new AT&M carrier, illustrated, is loaded 
conventionally, through the top. (B) Unloading 
is effected through a six-segment trap door in 
the bottom, eliminating all handling or tipping, 
reducing the time and trouble of unloading to a 
minimum, and enabling more cycles per shift. 
Another AT &M Advanced Feature 

Designed to provide a perfectly controlled, fixed 
speed essential to the unloading of sticky sludge and 
many other materials, AT&M’s two-motor, free- 
wheeling drive combines positive operation with maxi- 
mum safety. Built-in oiling system requires no pumps, 
or check valves. 

You, too, can benefit with AT&M equipment. Does 
away, in many instances, with settling tanks, filter 
presses, squeeze rolls, vacuum presses. Used in proc- 
esses involving chemical preparations — explosives — 
nitrating — acid wringing — ammonium sulphate — 
oils and greases — paints, varnishes — ceramics, 
bricks, clay — fertilizers — nitrates — sludges — 
textiles — carbonizing (textiles) — plastic bases. 


PROVE TO YOURSELF 
how centrifuging can benefit you. Send us o sample of your material for 
centrifuging to your specifications, or rent an AT&M laboratory centrifugal 
for your own tests at a nominal fee. And send for free booklet today. 


| AMERICAN TOOL AND MACHINE COMPANY MW 
| Hyde Pork Avenue, Boston 36, Mass, Mustreted Seokier 

Please send me my free copy of the new AT&M booklet “Centrifugal Force.” | am interested 1 
in the following processes: 
Separation Extraction Dehydration [) Clarification [] Coating Filtration 
Draining Thickening impregnati Sedi ion 
ANY OTHER PROCESS: 
| Nome Title 
Compony 
City Zone State 
| 
costs were 
CENTRIFUGING 


News, cont. . . 


into operation carly next year. It is 
being engineered by Charles |] Main, 
Inc., a Boston firm 

> Simple to Process— Actual processing 
of the ore is simple (see flow dia 
gram). Principal unit operations are 
size reduction and solids separation. 

Ore first goes through a large jaw 
crusher and rotary dryer, then through 
a series of roll crushers; these grind it 
to pass a 16-mesh screen. The thin, 
needle-like crystals of wollastonite are 
easy to crush and grind. 

Ground ore is screened into four 
size fractions, then goes to air tables 
and magnetic separators which take 
out the garnet. Some customers use 
the pure white wollastonite in this 
form; most require a finer grinding in 
roll crushers and Hardinge conical 
pebble mills. ‘These are arranged with 
screens and air classifiers to give any 
required fineness 

In special fiber grinds, the fiber 
length may be 13-15 times the diam 
eter. Short fiber particles ¢an also be 
turned out. For use in paints and 
ceramics, regular grinds are now made 
to 96-99.5 percent through 325 mesh. 

Wollastonite as mined contains 
about 15 percent andradite garnet and 
a small amount of green diopside. 
Both are easily removed by either 
gravity or magnetic separation. 

Byproduct garnet has possibilities 
in the abrasive field. In finer grinds, 
Cabot garnet may compete in the 
metal and glass grinding industries. 

Since wollastonite is easy to mine 
and simple to process, Cabot says its 
product will cost no more than any 
other mineral in the filler price range. 
Right now, it’s already the only white, 
wholly fibrous mineral in that particu 
lar range. 

P Already in Ceramics—That it’s go 
ing to be an important material in the 
ceramics field is already apparent. 

Up to now, some of the best cera 
mic electrical insulators have been 
made from old, long-established min 
erals—feldspar, flint, clay and tale. The 
best of these insulators, made of talc, 
have a dielectric strength of 240 v. 
per mil. Wollastonite insulators have 
a dielectric strength of close to 350 v. 
per mil. 

Interest has been shown in the use 
of wollastonite for ultra-low loss cera 
mic insulators for defense equipment. 
Here it would probably replace stea 
tite talc which was in such limited 
supply during World War II 

Government tests have shown that 
the loss factor (the measure of power 
loss) of wollastonite-based insulators 
in an clectrical condenser is far lower 
than that of the conventional type, 
being on the order of 0.3-0.4 percent. 
This is 50-60 percent less than the 
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best low-loss ceramic insulators now | 
produced commercially. Here’s the most efficient 
Wollastonite looks equaily good in 
ceramic tiles. In addition to being a 
match for the present types of tile, 
wollastonite can be produced in a 
one-fire process at temperatures 150 
200 deg. lower. This saves the manu 
facturer some 40 percent of his fuel 
cost and allows a greater production 
rate from the same number of kilns. 
What's more, this could open up 
possibilities for new firing methods. 
Several leading firms are now testing 
wollastonite in glazes for sanitary ware. 
One large firm is already using it for 
glazes; another is using it as a substi- 
tute for lime and silica in producing 
frits for metalware enamels. Here 
wollastonite is cheaper than the pre- 
fritting of limestone and silica, the 
normal way of introducing calcium 
silicate. Wollastonite acts as a na 
tural frit. 
Under investigation too, is the 
use of wollastonite as a substitute for 
limestone and flint in the preparation 
of all types of glazes, and in bodies 
and glazes for whitewares and elec 
trical porcelain. Wollastonite is used 
to strengthen bodies; it makes them 
less prone to break and chip. 
> For Paints, Too—The paint industry 
is eveing the new mineral as an ex FOOD PACKAGING, CHEMICAL, REFINING, METAL- 
tender for all types of paints. All paint LURGICAL — wherever Nitrogen atmospheres are 
extenders absorb oil, but wollastonite required — you'll find Gas Atmosphere Nitrogen Gen- 
far less than others. erctors delivering greater efficiency at lower costs. 
Using a wollastonite extender, it Compare and you'll discover why today more Gas 
takes only 26 Ib. of oil to carry 100 Atmosphere Generators are being installed than ever 
Ib. of pigment; this can amount to before. The new, improved Nitrogen Atmosphere Gen- 
as much as an 11-1b. saving of oil erotor is a completely packaged unit with lowest floor 
Besides absorbing less oil, wollastonite space requirements. Factory mutual approved safety 
extenders have proved to hold pig devices ore used throughout. Automatic push button 
ments at lighter, less viscous consist controls with automatic temperature control. 
ency than conventional extenders. The Gas Atmosphere Nitrogen Generator has maxi- 
Some of the country’s leading paint mum flexibility — impartial laboratory analysis shows 
manufacturers have made comparative 99.9 per cent Nitrogen, or up to 10 per cent com- 
exposure tests with outside paint. bustibles in Nitrogen can be continuously 
Over a period of several years thes maintained. Many other exclusive features 
have found that wollastonite panels make the G-A Generator the best, most 


were brighter, showed less dirt and efficient generator ever built. 
clearer tints, gave better resistance to 


mildew. Wollastonite is more wet on CO 

table in water th: i NAY ORIGINAL G-A DESIGN MBUSTION 
tende t cx CHAMBER — Reboiling method of reacti- 
enders. is also compatible with : vation of CO. absorbing solution first 
latex, which should make it popular adapted to nitrogen generators by Gos 
in latex-base paints as well. Atmospheres, Inc. Of compact design this 
> Other Uses Wollastonite is also be- . method assures highest efficiency — most 
ing considered for use in welding rod EE 

coatings, alloying agents, silica gel, 

and a paper coating pigment. Its 

fibrous structure may well make it For more complete information write for Bulletin number N-432 


useful as a reinforcing fiber in plas- 


tics, cements, wall board and other : 
process industry products. + 

Cabot's people are convinced that 
wollastonite’s possibilities in industry aes imc 
have hardly been scratched. Mean , 
while, the company is pushing ahead "3 
with its intensive research and devel é 


opment program to turn up brand equipment for producing 


new markets. 20005 west LAKE ROAD CLEVELAND 16, OHIO 
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Frasch Plant Goes Amphibious 


This year Freeport Sulphur starts up its amphibious 


operation in the Louisiana marshes. 


New in sulphur min- 


ing. it hinges on unique salt water treating process. 


A new kind of sulphur mining will 
gct under way late this vear when 
Freeport Sulphur Co. starts up its 
plant at Bay Ste. Elaine 

Ihe operation, located in the Lou- 
isiana salt water marshes, will be un 
usual in many respects. The Frasch 
injection plant will be mounted on a 
barge; canals will take the place of 
roads; boats will be used instead of 
trucks; pipe lines will be supported 
m piling bents; molten sulphur will 
be barged 75 miles to storage at Port 
Sulphur 


ENGINEERS stake out location for a canal. 
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One unique feature at Bay Ste. 
Elaine will be the use of hot brackish 
marsh water (the only source of fresh 
water is 35 mi. away) for well injec 
ton. 

Salt water has never been used be 
fore since it corrodes equipment and 
scales boilers and hot water lines. Free- 
port engineers found the answer by 
working out a system to heat and de- 
aerate brackish water so that it no 
longer gives these troubles. 
>No Cinch—But look at it anyway 
you please, the Frasch mining of sul 


Five gos heoters 


FLOATING drilling tig sinks a new sulphur well. 


Sulphur storage 


— > 
— Control! room 


Compressors pumps, generotor, 
below deck 


phur in a salt water marsh is no easy 
job*. 

Prospecting, for example, was 
tough and expensive. To do the drill- 
ing job, Freeport built two barges 
capable of drilling down to 3,000 ft 
Each barge (below) cost $250,000. 

\ specially designed steel mining 
barge (above) had to be built. This 
summer, when the barge will be com- 
pleted, it will be towed 65 miles to 
Bay Ste. Elaine, sunk on a prepared 
bottom and put into production. 

his barge will furnish some 1,750,- 
000 gal. of hot water (at 325 deg. F.) 
per day for the mining operation. It 
will also supply 400 cfm. of air at 
500 psig., a power load of 600 kw. 


*A full account of Freeport’s marsh 
operations was recently given by Z f 
Barlett, C. O. Lee and R. H. Feierabend 
before the annual meeting of the Ameri- 
can Institute of Mining and Metallurgical 
Engineers in New York 
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Keg scrubber — A constant stream of water at 130°F. Wet-grain press — After being heated to 180°F, grain is 


plays over these barrels and reaches bearings on conveyor. 


then pressed dry. Hot water comes in contact with bearings. 


Bottle soaker and washer — Bottles are first cleaned with Pasteurizer Beer is pasteurized in this modern machine 
strong alkali at 180°F., then washed with water. These which is subjected to constant water spray ranging from 


conditions make bearing lubrication difficult. 


80°F. to 140°F. 


No trouble brewing for bearings! 


A midwest brewing plant employed seven 
different greases in a variety of applica- 
tions. Despite the use of these special prod- 
ucts, the operators experienced difficulty. 
The greases would not withstand both 
water and high temperatures. Frequent ap- 
plications were necessary. 

A Standard Oil lubrication specialist was 
called in on this problem. Upon his recom- 
mendation, STANOLITH Grease —a lithium- 
soap product with the ability to withstand 
both heat and water — was given the job. 

As a result, STANOLITH has replaced all 
seven greases formerly used and has done 
a better job in each type of application. 
Through its use over a two-year period, 
grease consumption has been reduced 20% 
and time spent in applying grease cut 50%. 

STANOLITH Grease can prove its remark- 
able versatility in your plant, too. Its high 
mechanical and chemical stability plus its 
extreme resistance to heat and water quali- 


STANDARD OIL COMPANY | STANDARD 


STANOLITH 


Greases” 


fies it to replace a variety of special greases. 
To obtain maximum benefits from STANO- 

LITH, use the services of a Standard Oil 

lubrication specialist. His headquarters 

are near your plant. How you can bene- 

fit by his on-the-spot service is ex- 

plained at the right. Standard Oil 

Company, 910 South Michi- 

gan, Chicago 80, Illinois. 


What’s YOUR 
problem? 


Mr. D. V. Wills of Standard Oil's 
South Bend office is the lubrication 
specialist who helped this Midwest 
brewing company solve a difficult lu- 
brication problem. 


He is one of many Standard Oil 
specialists located throughout the 
Midwest. These men have the practi- 
cal experience and special training to 
handle lubrication problems on any 
type of operation. 


Take advantage of the service 
offered by the lubrication specialist 
nearest your plant. You can reach 
him by phoning your local Standard 
Oil Company (Indiana) office. Why 
not call, today, and arrange to discuss 
with him the advantages offered you 
by STANOLITH and other outstanding 
products such as: 


-This general- 
purpose line of oils provides cleaner 
operation of hydraulic units and 
supplies effective lubrication in com- 
pressors, gear cases, and circulating 
systems. One or two grades can re- 
place a wide variety of specials oils 
and lubricants. 


SUPERLA Greases Available ina wide 
range of consistency grades and in 
both lime-soap and soda-soap types, 
SUPERLA Greases cover a wide range 
of applications. These efficient prod- 
ucts are comparable in quality with 
the highest type of special greases. 


The 
eight grades of STANORUSTS form one 
of the most complete and effective 
lines of rust preventives on the mar- 
ket today. Each has been scientifically 

developed for its intended use. The 
grades range from a fingerprint 
remover to a heavy petrolatum 
that protects against corro- 

sion for years under 

the most severe 

outdoor exposure. 


(Indiana) 
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Well, Doc. how 
long will | live? 


The service life of your stainless steel processing 
equipment is determined by your fabricator. In the 
| professional skill of his mechanics, welders and 


craftsmen lies the answer to the useful life of 
that equipment 

For stainless fabrication requires a specialist — 
with manpower trained, experienced and equipped 
for that work. A general practitioner might miss up 
on something that would impair the strength or 
corrosion resistance of stainless steel. The special 
technique required for sound welds — the right de- 
gree of heat in welding o seam, the proper finish 
for your application — round corner construction to 
allow removal of corrosive materials — these often 
determine how long your equipment will “live” 
in service. 


Years of working with stainless steel have shown us 
that many hidden weaknesses in the finished vessel 
can be avoided by proper methods of fabrication 
For your next stainless steel vessel, consult with us 


S. BLICKMAN, INC. 
605 GREGORY AVENUE 
WEEHAWKEN, NEW JERSEY 


SEND FOR THIS 
VALUABLE BOOK 


A reqvest on your letter- 
heod will bring ovr 
ide, 


“What to Look 


OCESSING EQUIPMENT . 


TANKS * KETTLES * STILLS * HEAT EXCHANGERS + AGITATORS * MIKERS * TOWERS * PIPING 


News, cont. . . 


and steam for heating sulphur lines 
and equipment. The barge will be 40 
ft. wide, 200 ft. long and 12 ft. deep. 

In the Frasch sulphur mining proc- 
ess hot water is pumped into the well, 
percolates through the formation and 
gradually heats up the mass of rock 
and sulphur. When the sulphur 
reaches 240 deg. F. it melts, el 
downward to the bottom of the well 
and is then pumped to the surface as 
molten, high-purity (99.5 percent or 
better) sulphur. 

At Bay Ste. Elaine this hot, liquid 
sulphur will then be loaded into one 
of two transport barges that will carry 
it 75 miles to Port Sulphur. There it 
will be pumped into freezing tanks to 
solidify. 

Each transport barge can carry 
1,000 long tons of liquid sulphur. Al- 
though the barges have steam coils to 
keep the sulphur from freezing, no 
heat will be applied en route because 
insulation will prevent heat losses 
from becoming too great. 
> Uses Brackish Water—Success of the 
Bay Ste. Elaine operation actually 
hinges on the use of brackish marsh 
water instead of fresh water. 

\ new water treating process, which 
l'reeport has worked out over the past 
eight years, will be used for the first 
time. This will enable Freeport to 
heat and use water with up to 28,000 
ppm. of salt without having to deal 
with the usual problems ia scaling 
and corrosion. 

Scale deposited when sea water ts 
heated to high temperatures is made 
up of two different classes: (1) depos 
its of calcium and magnesium as car 
bonates and hydroxides due to the de 
composition of bicarbonates, and (2) 
deposits of sulphate scale due to the 
lowering of the solubility of calcium 
sulphate when the water is heated. 

Freeport’s approach was to develop 
a process that would be cheaper than 
the chemical removal of calcmmm and 
magnesium salts. Basically, the new 
process to be used at Bay Ste. Elaine 
consists in heating the sea water an- 
der controlled conditions which mini- 
mize decomposition of bicarbonates 
and, through proper controis, prevent 
calcium sulphate from coming down. 

Freeport has also developed a proc- 
ess which overcomes excessive corro- 
sion. This is done by removing oxv- 
gen in a packed tower in which cold 
sea water flows downward through the 
packing. In the upper part of the 
bed the water is contacted with flue 
gases discharged from the boilers, in 
the lower part by combustion gases 
from natural gas burned directly into 
the tower 

This apparatus serves several pur- 
1) the temperature of the water 


poses 
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is raised from about 75 to 145 deg. F. | 
and a large amount of heat reclaimed | 


from the boiler flue gases, thereby 
keeping the overall plant efficiency at 
85 to 90 percent; (2) the water is 
raised to 190 deg. I’. by burning fuel 
in the base of the tower using theo 
rectical combustion air in a pre-mix 
burner, thus eliminating the heat nor 
mally supplied by boiler steam: (3) 
the water is deacrated to less than 0.1 
ppm. of dissolved oxygen by contact 
ing the water with the inert flue gases 
in the base of the tower. 

The water is next raised to 325 deg. 
by means of steam in indirect heat 
exchangers. Some soft sludge accumu 
lates inside the tubes of tire exchang 
ers and causes a loss in the heat trans- 
fer rate. This is restored by periodic 
flushing with steam. 


Although the corrosiveness of the | 


water is reduced by deacration, cor- 
rosive resistant alloys are needed in 
the heat exchangers and small pipe 
fittings. In larger fittings and pipe 
lines, cement-lined steel has been 
found suitable. In well equipment a 
protective scale can be deposited by 
small and controlled injections of 
chemicals into the water. 

Freeport doesn’t actually prefer its 
new plant and process to the conven 
tional Frasch plant where fresh water 
is available. The initial plant cost of 
the marsh-type operation is less but 
its operating costs are expected to be 
greater 

Yet Freeport knows that the output 
from its Louisiana marsh operations 
will alleviate the long-standing sulphur 
shortage. Bay Ste. Elaine will help the 
U.S. reach its production goal of 8.4 
million tons of Frasch sulphur an- 
nually by the end of 1954. 


Plan Taconite Pilot Plant 


Bulk of U. S. taconite iron ore re- 
serves lies in the Mesabi Range in a 
solid bed thousands of feet wide, up 
to 200 ft. thick and 100 mi. or more 
long. Recently, Allis-Chalmers an- 
nounced plans for building a $75,000 
pilot plant in Carrollville, Wis., for 
pelletizing and heat-hardening taconite 
concentrates brought in by rail from 
the Mesabi Range. 

Pelletizing will be done (note 
model) in a balling drum, and soft 
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It is just good business to get the best pos- 
sible use from your multiwalls. Here’s how 


' Bemis can help you... 


USE THE EXPERIENCE OF BEMIS 
SALESMEN AND SERVICEMEN 


From installation of equipment to 
car-loading, Bemis men can often 
give money-saving help. Here is an 
actual case: 

A mill complained that multiwalls 
were breaking going through the 
bag flattener. A Bemis Salesman 
found that 


1. The chute from the valve packer 
was too steep. The bags hit the 
flattener rolls too fast. 


2.An obstruction in the chute 
made small cuts in the bag. 


3.The guide rails were too far 
apart so some bags entered the 
rolls on the diagonal. 


The causes of trouble were elimi- 
nated ... everybody benefited. 


Want the Whole Story? 


Ask your Bemis Man for a copy of 
the illustrated Bemis Multiwall Pack- 
ing Guide. It deals with Storage, Fill- 
ing and Closing, Handling, Palletizing 
and other important subjects that will 
help you make your multiwall bags 
serve you better. 


If you need cotton or burlap bags 
also, Bemis is your best source. 


USE A BEMIS 
SEWING MACHINE CLINIC 


These clinics are informal instruc- 
tion periods conducted by specially 
trained Bemis experts for plant per- 
sonnel who supervise and use bag 
closing sewing machines. There are 
demonstrations and discussions on 
sewing machine operation and 
maintenance. Motion pictures 
show efficient installations, the dis- 
mantling and reassembling of sew- 
ing heads, etc. 

Bemis specialists also assist in plan- 
ning production line changes. ..and 
they will recommend new types of 
equipment, describe latest methods, 
or help you with special packaging 
problems. 


St. Louis 2, Missouri 
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Actvol size: 5%" x 5%" x 2%" 


MINICORDERS: 
compact & precise RECORDING INSTRUMENTS 


for accurate & permanent records of: 
\ electrical operation 
% mechanical operation 


temperature vacuum 


% pressure 


Miniconpers are unique recording mstruments that save space and money because 
even the largest Minicornper occupies less than “% sq. ft. and 


they are compact 
weighs only 3 Ibs. Mrxicorpers operate on the same princ iple and provide the same 
continuous type of records as larger instruments. Miniconpers are individually cali- 
brated and tested. They are guaranteed accurate within 2% of their scale range but 
actually provide even greater accuracy. Minicorpers are durably built. Their strong 
metal cases are fully gasketed for protection against moisture, dust and weather. Over 
100 different chart ranges are available 


FOR RECORDING TEMPERATURES FOR RECORDING PRESSURE & VACUUM 


Four types ovoilable. Types 1 ond 1-A record Two types ocvoilable Type 3 offers several 
direct temperotures with several chorts in the chort ranges. from as low as 0 to 60 psi to os 
range from 15° F. to 120° F. Types 2 and 2-A high os P S00 psi. Type 3-A records very low 
record distont temperatures with mony chorts pressures with chert ranges from O° to 10° 
in the range from 200° F. to 1,000" F head of woter to 0 to ps 


Send for handy catalog-data book 


This book describes in detail the many types of Minicorders and 
lists the wide range of charts available. If you work with 4 
indicating of recording instruments this book will be an ce), 
important addition to your reference library. Please ~ 


request your free copy on your compony letterhead 


THE DICKSON COMPANY 


ESTASLISHED 


7420 South Weedlawn Avenue, Chicago 19, Illinois 


News, cont. . . 


pellets pre-<dried in a rotating drum 
prior to being fed to the traveling 
grate. During travel, the soft pellets 
will be further dried, then preheated, 
ignited and burned. Waste heat from 
the grate is used in the drying and 
preheating stages. 


Seap Builds House 


With its 300 ft. glass and stainless 
steel walls reflecting the heavy struc 
ture around it, Lever House stands 
delicately on its cantilevered base 
Last month, Lever Brothers opened 
their new soap and detergent offices, 
the latest commercial firm to set up 
shop on New York’s residential Park 
Ave. 


Chemical Industry Could 
Use Better Quality Sacks 


When multiwall paper shipping 
sacks worked out in shipping fertilizer, 
the chemical industry started to use 
them for packing such heavy chemicals 
as soda ash, sulphur, zinc oxide and 
alum. By adding to the protective 
qualities of the present bag, a larger 
chemical market is possible, according 
to Materials Handhng Manager Dick 
Lahey of American Cyanamid, who 
spoke before the Packaging Confer 
ence of the American Management 
Asociation in Atlantic City last 
month. 

“Specifically, we could use bags hav 
ing greater resistance to the transmis 
sion of water vapor; bags having 
greater mechanical strength in the 
form of increased resistance to punc 
ture and even snagging; bags that can 
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CHEMICAL ENGINEERING 


Where industry has the “need” 
Oronite Chemicals supply the way 


WHEN industry needs a chemical which is not 
available in quantity, Oronite’s specialty is finding 
efficient and economical ways to mass-produce it 
—meeting the most rigid standards of purity, 
uniformity and dependability. 
An example is pure Xylene Isomers. Oronite's 
Para-Xylene is a basic chemical in the new Polyester 
fibers. Oronite’s Ortho-Xylene is used in the 
manufactiife.of Phthalic Anhydride—an important 
product in many better protective coatings. 
Meta-Xylene is in the pilot-plant stage at Oronite. 
Perhaps our present list of chemicals includes 
one that will improve your product or process. 
Possibly we can put a chemical you need in mass 
production. A letter or telephone call will place 
our experience and facilities at your service. 


38 SANSOME ST., SAN FRANCISCO 4, CALIF. 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


CRONITE 


CHEMICAL 


THE NAME "TO WATCH IN CHEMICALS 


Most 
ORONITE PRODUCTS 
are available now— 
some are in short supply 


Please inquire! 


A partial list of 
ORONITE PRODUCTS 
Detergent Alkane 
Detergent Slurry 
Detergent D-40 
Detergent D-60 
Wetting Agents 
Lubricating Oil Additives 
Cresylic Acids 
Gas Odorants 
Sodium Sulfonates 
Purified Sulfonate 
Naphthenic Acids 
Phthalic Anhydride 
Ortho-Xylene 
Para-Xylene 
Xylol 
Aliphatic Acid 
Hydroformer Catalyst 


STANDARD BLDG., LOS ANGELES 15, CALIF. 
600 S$. MICHIGAN AVENUE, CHICAGO 5, ILL. 


MERCANTILE SECURITIES BLDG., DALLAS 1, TEXAS 
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Better grass silage — cheaper 


Untreated grass silage is, of course, highly perishable; and though 
various methods of checking fermentation have been employed, 
each has had its own drawback —difficulty of application, ineffec- 
tiveness, high cost. 

Use of liquid sulfur dioxide, begun experimentally in 1940 and 
established commercially in 1951 by Virginia Smelting Company, 
has proved a most satisfactory all-round solution to the problem. 
Under the trade name “‘Silagas,”’ the company’s SO, is now in use 
on hundreds of farms. It has been found to be 30°; to 60°; lower 
in cost than any method previously employed — and successful 
in preserving a high proportion of proteins, organic nutrients and 
carotene that were lost in earlier ensiling processes. 


Could SO, help you? 
For three decades *‘Virginia”’ 
has been continuously work- 
ing to make its SO, more use- 
ful to industry. To date, the 
versatile chemical has found 
a place in the operations of 
more than 40 different indus- 
tries, as a reducing, neutraliz- 
ing and bleaching agent, pre- 
servative and antichlor, and 
for pH control. Perhaps “‘Vir- 
ginia’’ chemists could point 
out ways in which SO, would 
be helpful to you. They'd be 
glad to look into the possibili- 
ties, and without obligation. 
Asafirst step, why notsend for 
our folder on ‘‘Virginia’’ SO,. 
ViRGINIA SMELTING COMPANY 
Box 21, West Norfolk, Virginia 


VIRGINIA 


News, cont. . . 


be opened and the product dispensed 
with no possible contamination from 
paper, thread or outside; bags with 
more satisfactory valve closures, and 
bags with reclosing features. 

“We can foresee greater acceptance 
of these containers if the accuracy of 
the automatic weighers and packers 
can be increased. 

“The chemical industry has a vital 
interest in these developments sincc 
they represent added markets . . . as 
well as a possible source of packaging 
cost economies. We stand ready to as 
sume our share of the practical re 


search and field work. . .” 


Ship Channel Plant . . . 


. completed last month by Ethyl 
Corp. will boost the company s tetra- 
ethyl lead capacity by 30 percent 
Present facilities, covering 50 acres, 
overlook the south bank of the Hous 
ton Ship Channel about 17 mi. from 
downtown Houston. This unit dries 
hydrogen chloride gas, which subse 
quently is reacted with ethylene to 
make ethyl chloride for the tetraethv] 
lead reaction 


Process Reduces pH 
Of Irrigation Water 


Alkali in irrigation water combines 
with harmful alkalis in the soil, and 
clog up the surface. A novel process, 
now under field tests in California’s 
San Joaquin Valley, makes carbon 
dioxide, mixes it with irrigation water, 
neutralizes the alkali and permits water 
penetration up to 50 percent. 

Within 26 to 36 hr. after initial use, 
tests show greatly improved penetra- 
tion. One grower reports cotton yield 
up 4 to 4 bale per acre. 

Use of the process, however, does 
not eliminate the need for additional 
fertilizer or mineral supplements in 
deficient soil. The process loosens 
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the soil and allows foods and minerals 
to get about. 

A pH reducer—the basis of the 
process—called the Ron Mar, manu- 
tactured and distributed by Soil & 
Water Correction Co., Pomona, 
Calif., can be adapted to any irrigation 
well. In its combustion chamber, 
which is 1] ft. in diameter and 39 in. 
long, diesel fuel oil is burned to make 
the carbon dioxide. ‘The chamber is 
fired to about 2,200 deg. F. by a 
standard oil burning unit. 

Irrigation water is pumped through 
the reducer’s mixing chamber, an air- 
tight sheet metal box 181820 in. 
The flow of water enters the box at 
the side near the bottom. Inside the 
box the water rises to about 10 in. to 
escape through a 4-in. pipe that proj- 
ects through the bottom of the mix- 
ing chamber and leads to the stand- 
pipe or reservoir. 

Escaping water creates a vacuum 
that sucks the carbon dioxide from 
the combustion chamber through a 
6-in. metal tube. The standard size 
pH reducer handles 1,500 gpm. flow, 
lists for $535 fob. Pomona. A $25 
charge is made for installation, but 
the farmer can install it himself if he 
has a welding machine. 

Che manufacturer is working on an 
adaptation of the unit for use by in- 
dustry. 


First Modern Refinery 
In Brazil Expanding 


Brazil's first modern refinery was 
completed at Mataripe in the State of 
Bahia in 1950. Last month, M. W. 
Kellogg Co. announced construction 
has started on the expansion of the 
Bahia plant. The cxpansion will 
double the capacity of the present 
2,500 bpd. combination thermal re- 
finery. 

New facilities will include catalytic 
polymerization units that will raise the 
over-all octane rating of finished gaso- 
line, and units for the production of 
LPG. The original plant will be modi- 
fied to process the lighter crudes now 
available from local fields. 


Complain Congress Votes 
Too Little for Research 


“Please do not misunderstand me. 
I think the Federal Budget is plenty 
big enough. I do not wish to see it ex- 
pand any more. But I think that 
where science is concerned, it is com- 
pletely out of balance.” 

Speaking at the recent national 
meeting of -he American Chemical So- 
ciety in Buffalo, Research Director E. 
U. Condon of Corning Glass Works 
and former head of the Bureau of 
Standards went on to say, 

“Included in the budget for the 
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DARCO G-60 


is equally effective 


over the entire pH range! 


You can make the most of the outstanding advantages of 
this activated carbon of premium purity regardless of the pH 
of your solutions. Darco G-60 often makes possible the sim- 
plication of processes with substantial savings in time 
and costs. 


Darco G-60 gives you the ideal combination of maximum 
filterability, high adsorptive capacity, and low retention loss 
—plus freedom from extractable contaminants. 


Write for the complete story and a sample of this outstanding 
carbon today. 


IMAGINUITY AT WORK 


In decolorization of materials sensitive to oxidation, activated 
carbon may introduce enough air in its pore structure to cause 
trouble. Solution: boil the carbon vigorously with water (or other 
suitable solvent) for twenty minutes to expel air; decant or 
filter; and use. 


DARCO G-60 
Highest purity... by the gram or carload 
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You'll often 
save enough in labor-time alone, 
to pay for the right Snap-on Tool 
to reach hard-to-get-at spots such 
as these generator coupling 
flange nuts. The more important 
savings in “down-time” are so 
much “‘velvet.” 


On this job, as you can see, 
there's no room for the head of a 
ratchet 


wrench, nor is there 


SNAP-ON TOOLS 
CORPORATION 


B8106E 28th Avenve 
Kenosha, Wisconsin 


either jaw-room or handle-clear- 
ance for an open-end wrench. 
But a Snap-on L-53 Sliding Bar 
does the trick, with a safe, sure, 
snug fit and an easy half-turn-at- 
a-time action, without once dis- 
turbing the grip of the socket. 


Ten to one, there are mainte- 
nance or overhaul jobs just as 
time-wasting, potentially, as this 
in your plant. And the odds are 
still better that there are many 
Snap-on Tools that would swift- 
ly pay for themselves. Here 


Snap-on's nation-wide tool 
service can be mighty helpful ! 


Snap-on Jools 


THE CHOIKE OF BETTER MECHANICS 


News, cont 


current year is some $1,500 million 
for scientific research and development 
on military matters. ‘Thanks to the 
wisdom of a good many military lead 
ers, quite a bit of this will go to fun- 
damental research, but this is done 
without the explicit knowledge and 
sympathetic consent of Congress. 

“Scientists have been telling our 
political leaders for many years that 
we need more support for basic science 
in our country. Finally, Congress 
acted and established the National 
Science Foundation as a means of giv 
ing assistance to projects in Our univer 
sities in support of fundamental re 
search. 

“Having done this, they then ap 
propriated $300,000 for it to get 
started, an amount which was upped 
to $3 million as a result of a great deal 
of lobbying. An effort is being made 
to devote $15 million to the purpose 
next year, but the House Appropria 
tions Committee has already acted to 
cut this back to $3 million 

“We can and do spend $1,500 mil- 
lion for applied military research and 
we will have a budget in excess of $75 
billion altogether and all this goes to 
operate a society whose entire wealth 
and productivity are based on scien 
tific progress. But Congress thinks 
we can only afford $3 million for 
fundamental research. This year, ten 
times that is being spent at the Na 
tional Bureau of Standards on one 
militarv-electronics device alone.” 


Chemical Facts Backing 
Theory on Solar System 


In broad outline, the theory of the 
origin of the solar system by conden 
sation and accretion fits the facts rea 
sonably well, according to Harrison 
Brown, who spoke at the recent na- 
tional meeting of the American 
Chemical Society in Buffalo 

“Cosmically, there is about four 
times as much neon as silicon, but on 
the earth there is ten billion times as 
much silicon. This indicates that dur 
ing the earth’s formation tremendous 
quantities of neon were distilled off 
From calculations of the amounts of 
different elements that were thus lost, 
and the temperature and pressures at 
which these materials can be distilled, 
it is possible to reconstruct conditions 
which prevailed at that time 

“The chemical evolution of small 
carth-like planets appears to have de- 
pended in large measure upon the 
ibility of the planets to retain water 
during the planet formation process 
ind, equally important, to retain 
water subsequently in their history. . . 

“The chemist, the geologist, the 
istronomer, and the physicist, working 
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Compare all four 
polyols 


- Sorbitol for Color Uniformity 


Every lot of Atlas Sorbo® is clear, and water white. This means that 
your end product will be uniform . . . eliminates the need for adjust- 
ing your formulas or processes to compensate for color variations. 


. . » Sorbitol for Price and Price Stability 


On price stability alone, sorbitol rates as the “best buy”’ in polyols. Its 
price trend through the years has been steadily downward. Still 
another price reduction has been made recently. Ask about it. 


. Sorbitol for Availability 


Sorbitol, derived from sugar, is available in unlimited quantities. You 
don’t need to worry about shortages of sorbitol or its derivatives. 


3 


Write today for the valuable 22-page Atlas sorbitol book containing 
charts, usage tables, and other helpful data. Personal technical assist- 
ance is available at your request. 


Industrial Chemicals Department 


ATLAS POWDER COMPANY 


WILMINGTON 99, DELAWARE + OFFICES IN PRINCIPAL CITIES 
ATLAS POWDER COMPANY, CANADA, LTD., BRANTFORD, CANADA 
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...it's made of 
corrosion-resistant TRANSITE™ 


It’s No SECRET why Transite* Indus- 
trial Vent Pipe has solved difficult vent- 
ing problems for many plant engineers 
...and thereby lowered their mainte- 
nance costs. 


This tough, durable asbestos-cement 
pipe successfully resists many of the 
corrosive fumes, vapors, and gases en- 
countered in a wide variety of indus- 
trial operations... helps avoid frequent 
replacements that waste both time and 
money. 


In addition, Transite Industrial Vent 
Pipe is non-metallic and therefore rust- 
proof —needs no painting or other pro- 
tective treatment. It can be used as 


* Transite is a registered Johns-Manville trade mark 


ducts, vents or stacks in either indoor 
or outdoor service. 


Plant men appreciate its iight weight, 
plus the fact that it can be cut and 
drilled with ordinary tools. And it 
comes in a complete range of sizes up 
to 36” in diameter . . . with a complete 
line of rustproof, corrosion-resistant 
fittings that adapt it to practically any 
job requirement. 


You will find further details on 
Transite Industrial Vent Pipe in Data 
Sheet Series DS-336. For your copy 
write Johns-Manville, Box 290, New 


York 16, N. Y. In Canada, 199 JM 


Bay Street, Toronto, Ontario. 


 Johns-Manville 


TRANSITE 


Industrial 
Vent 


PIPE 


News, cont 


closely together, can reconstruct suc 
cessfully the process by which our 
solar system was formed.” 


Prodding fer Sulphur 


This $225,000 floating drill ng of 
Freeport Sulphur Co 
the large new brimstone deposits at 
Garden Island Bay, La. Here, Free 
port will build a $10-15 million min 
ing plant, the largest single sulphur de 
velopment in the world in the past 
20 years. 


hovers above 


New Cotton-Rayon Blends 
Make Superior Fabrics 


Already running to capacity in a 
current slack textile market, chem- 
ically modified cotton fabrics may find 
even heavier service in the near fu- 
ture. Dan River Mills, Inc., has de 
veloped a new process, called X-2, its 
lab designation, that makes possible 
for the first time really practical 
blends of cotton with rayon 

By altering the molecular structure 
of the cellulosic fibers through chemi- 
cal treatment, the X-2 process turns 
out fabrics with improved and lasting 
properties, according to L. K. Fitzger 
ald, director of research and develop 
ment for Dan River 

“Fabrics so treated have complete 
washability, verv low initial shrinkage 
and virtually no progressive shrinkage 
from subsequent washings; increased 
wear-life, no chlorine retention, resist 
ance to wrinkling, resistance to mil 
dew, no development of resin odors 
and resistance to perspiration odors 

“These blends vicld remarkable new 
cloths that possess the desirable char 
acteristics of both fibers 

“They combine the rich appearance 
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and luster and draping qualities of 
Rayon, with the wet strength and 
wear life of cotton. . . The dyeing 
properties are excellent and give an 
almost limitless range of fast colors 
for fashion needs 

“They may be made in light con- 
struction suitable for dress goods or 
shirtings, or in suiting fabrics, or in 
constructions for sports and work 
clothes. Made of the two lower 
priced textile fibers, these fabrics ap 
proach very closely to the manufactur- 
er’s conception of an ideal fabric.” 


How Do You Choose a 
Chemical Plant Site? 


Speaking before the recent national 
meeting of the American Chemical 
Society in Buffalo, Director of Engi 
neering Carl Hover of Chemstrand 
told fellow members how to select a 
plant site 

“Tirst, it is important to define ac- 
curately the functions of the plant. 
Then, to have a good idea of the items 
comprising capital costs. And finally 
to make a detailed study and a sum- 
mary analysis of the region and the 
community. Other than these basic 
factors, there is no fixed formula that 
will suggest a scientific approach to 
the problem of plant site location.” 


First Fluid Hydroformer 


Fluid hydroforming applies the fluid 
catalyst principle to the reforming of 
naphthas. Last month, M. W. Kel 
logg announced that construction be 
gan on the world’s first fluid hydro- 
former. Located at Destrehan, La., on 
the refinery of Pan-Am Southern 
Corp., the plant will turn out 2,000 
bpd. It is scheduled for completion in 
August. 

Principal use of fluid hydroform- 
ing: upgrading low-octane naphthas 
to high-octane motor gasoline. Op 
crated under severe conditions, the 
process can produce avgas base stocks 
with aviation ratings of 98 (F-3) and 
over 175 (F-4) with the addition of 
4.6 cc. of tetraethyl lead per gallon. 
It can also make benzene, toluene and 
xvlene. 

Advantages over fixed bed hydro 
forming: In the earlier hydroformers, 
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Bonus Performance 
IN SOLUTION CLARIFICATION. 


INDUSTRIAL 
Filters 


100 to 15,000 golions per hour. 
Portable and stationary models. 
Special filtering systems engineered to 
meet unusual requirements. 


and it’s performance that counts... 


The engineering, design, and construction of INDUSTRIAL filters 
have proved out in long service. With the outlet near the top of 
the chamber a uniform precoat is deposited on the filter leaves 
as the solution fills the chamber. The outside lockup simplifies 
the lockup of the leaf and bag assemblies. INDUSTRIAL exclusive 
air-wash cleaning method practically eliminates the usual labor, 
downtime, and the inconveniences of dismantling the filter after 
each cycle. INDUSTRIAL filters are often in operation for months 
without removing the cover. All these features add up to bonus 
performance—clear filtrate at low over-all cost per gallon. 


Ask for Bulletin 100-cPi_ EE 


This bulletin gives complete information y 
on INDUSTRIAL features, the sizes _ 
and capacities of the standard models, and 
details on the uses of INDUSTRIAL 
filters for solution clarification. 


INDUSTRIAL lon-Exchange Demineralizers 
For Low-Cost Chemically Pure Water 


Standard INDUSTRIAL deminerolizer units 
ore available with capacities of 200 to 
1000 gph. Special units of any capac- 
ity ore engineered to requirements. 


Write for Full information and Recommendations 


FULTERS PUMPS CORROSION TESTING APPARATUS 
Pressure Type Centrifugal Salt Fog + Humidity 


INDUSTRIAL FILTER & PUMP wurc. co. 


5918 Ogden Avenue 
Chicago 50, Illinois 
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“Engineered Fluorocarbons” 
MADE THIS CHEMICAL PUMP POSSIBLE 


Impeliers, bearings, packing of Chemelec Mixtures (TEFLON®-PLUS) 
ore impervious to chemicals and are non-contaminating, minimize 
friction, maintain high efficiency. 


Eco Engineering Company of 
Nework, New Jersey, makes this 
“ALLCHEM” pump, suitable for pres- 
sures up to 70 Ibs., at 3400 R.P._M., 
for pumping anything that glass con 
hondle—acids, alkalis, solvents, oils, 
pharmaceuticals, biologicals— with- 
out chemical attack or contamination. 

Chemelec Mixtures are duPont 
Teflon to which another material has 
been added in its fabrication to im- 
port some characteristic which the 
pure fluorocarbon does not possess. 

These Tefion “alloys” offer an al- 


UNITED 
STATES 
GASKET 
COMPANY 


most limitless series of new materials 
for the designing engineer. Bring us 
your problem and we will work with 
you to determine the Chemelec Mix- 
ture best suited to your requirements 
of hardness, wear resistance, dimen- 
sional stability, chemical resistance, 
anti-friction quolities, dielectric of 
conduction qualities, permanent mag- 
netism, resistance to neutron bome 
bardment, etc. 

Also, there are metal surfaced 
materials which may be soldered to, 
and materials which are cementable. 


PRODUCTS DIVISION 


FABRICATORS OF “TEFLON”, “KEL-F” 
AND OTHER FLUOROCARBON PLASTICS 


CAMDEN 1, NEW JERSEY 


“duPont: trodemark for resin 


News, cont. . . 


reaction beds had to be alternately 
taken out of production while the 
catalyst was regenerated. The new 
fluid system continuously withdraws 
catalyst from the reaction zone and 
regenerates it simply and cheaply. 
Daily operating costs are 30 percent 
lower; and the new unit costs a third 
less to build for equivalent capacities. 

Tallest vessel is the reactor (see 
cut). On top of it is the spent catalyst 
stripper. To the left of the reactor is 
the regenerator; behind it, the catalyst 
storage drum. From left to right, the 
unit’s other principal components 
control house; compressor house; three 
recovery towers comprising main frac- 
tionator, absorber and stabilizer; the 
reaction-regeneration section; naphtha 
furnace; recycle gas furnace; and the 
blowback air heater. 


High-Vacuum Metal Coating 
Claimed Better Process 


In the high-vacuum metallization 
process, the base plastic or metal is 
coated with lacquer, then baked. A 
thin film of evaporated metal is ap 
plied under vacuum. Lastly, a lac- 
quer coat is applied, and baking fol- 
lows to protect the thin metal film. 

High-vacuum metallization may 
eventually replace other processes used 
for applying a metal finish, according 
to A. H. Hartman, sales manager of 
Distillation Products Industries. 

Here is why: (1) in most instances 
. . « lower per unit processing costs; 
(2) special surface finishes, such as 
metallic colors and a brushed, ham 
mered, or wrinkled effect can be pro- 
duced without additional expensive 
operations; (3) current government re 
strictions on the use of metals have 
little effect on the process because it 
uses only minimal amounts of metal; 
(4) relatively simple variations of well 
known handling techniques can be 
used; (5) the process is clean and 
climinates the handling of dangerous 
or expensive liquid chemicals; (6) 
cheaper base materials, such as re 
grinds, can be used without interfer 
ing with the quality of the final prod 
ucts. 


News Briefs 


Antibiotics: About one-half of all 
prescriptions written by physicians 
today are for antibiotic drugs, ac- 
cording to Henry Welch, director 
of the Division of Antibiotics in 
the Federal Food & Drug Adminis- 
tration. 


Plutonium: More toxic than radium, 
plutonium poisons by concentrat 
ing in a narrow layer on the bone 
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In the home or plant, the cry of “fire” is always 
frightening, and infinitely more so if the extin- 
guisher fails to work. 
Based on several such experiences, and goaded 
by the conviction that “any fire costs more than 
a dependable fire extinguisher,” founders of The 
Phister Manufacturing Company of Cincinnati, 
AIR PRESSURE way back in 1918, decided to design an extin- 
_— guisher “superior to any on the market” and 
combining these four musts: : 


INDICATOR } It must maintain constant air pressure—with- 


out pumping. 


LiQuiD CHAMBER 2 It must be ready to go into operation in- 


OUTER SHELL stantly . .. even after years of disuse. 
6” 0.0. x 050" SEAMLESS 


COPPER TUBE Air pressure and liquid level gages must in- 
dicate condition at a glance. 
» COMPRESSEDAIR 
CHAMBER Most important, dependable, corrosion-re- 
sistant metals must be used to eliminate the 
COPPER most common cause of failures. 
PUMP CASING 


Since the first Phister Extinguisher was built to 
these specifications, there has not been a single 
SEAMLESS BRASS TUBE record of failure by corrosion. 
HAND PUMP (FOR 
poner Over the years, The American Brass Company 
has supplied Phister with Anaconda Copper and 
; Copper Alloys in many commercial forms, fill- 
ing precise requirements of corrosion resistance, 
CAST RED BRASS close-tolerance dimensions and low-cost fabri- 
cating qualities. Perhaps our Technical Depart- 
MACHINED) ment could work with you in a similar way? 
Write The American Brass Company, General 
Offices, Waterbury 20. Connecticut. 8291 


You can depend on 


Phister Fire Extinguishers, featuring “all copper and 
brass construction,” are made in a variety of porta- 


ble sizes and are readily recharged after use. Cop- fra NJ O rT 7 
per and copper-alloy components provide high C N 
resistance to corrosion. Other Anaconda Alloys are 


used for valve parts, packing nuts, couplings, bush- COPPER & COPPER ALLOYS 


ings, gage guards, hose clips, pump parts, etc. 
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FOR 
CONSTRUCTION, 
MAINTENANCE 

AND 
PRODUCT FINISHING 


DEL protects 


e METAL 
MASONRY 


PROTECTS AGAINST 


e ACIDS e HIGH HEAT 

e ALKALIES WEATHER 

e WATER e SOLVENTS 

e OS e ABRASION otos by permission 


AMERICAN CYANAMID COMPANY 


DEL Protective Coatings are designed to do spec- 
ific jobs in the chemical process industries, on new 
construction, maintenance and products finishing. 
The Protective Coating and Plastics industries have 
made rapid advancements during the past few 
years. In keeping up with these changes, we have 
continuously been improving our coatings and de- 
veloping new ones. 

Our engineers and chemists are constantly working 
to provide coatings to meet the needs of industry. 
We will be glad to make specific recommendations 


to assist you with your corrosion problems. 
o_ 7 WRITE NOW for descriptive booklet end price list 


DAVID E. LONG CORP. 


220 EAST 42nd STREET, NEW YORK 17 
MUrray Hill 2-8598 


News, cont. . . 


surfaces, close to active cells. It at 
tacks the bone marrow and the cells 
from which cancer is likely to arise— 
Argonne National Laboratory. 


—— LITTLE BONER—— 


Impossible! 


“It's impossible, I say, to do the trick in 
less than 19 hours—thermodynamically im- 
possible.” The consultant was sure of his 
ground. 

| “I don’t give a hoot what your theories 

say, I know it can be done in less than 4 

hours.” The chief engineer was even more 
| sure of his ground. 

This argument came up when a mid- 
western firm was in the midst of its de- 

| velopment work on a new and unorthodox 
chemical refining process. Success of the 
| whole project hinged on the warming-up 
period of the engines that were to supply 
| the heat for a critical processing step. 
| The firm’s chief engineer was one of 
those hard-headed fellows who has picked 
| up his engineering know-how through 45 
years of practical experience and shrewd 
observation. He had never taken an engi- 
neering course in his life. Yet he had 
built up a reputation, in his own field, that 
was international. 

The consultant, too, was known inter- 
nationally. He was a PhD., author of sev- 
eral engineering and technical books, a 
consultant to many large chemical firms, 
active in affairs of the professional societies, 
— of chemical engineering at a 

ing university. 

For several months the arguments went 
on. The consultant gave the problem to 
his senior class in chemical engineering. 
Sure enough, the answers came . 
“Thermodynamically, it will require a 
minimum of 19 hours.” 

But the chief engineer went stubbornly 
ahead. “I'll bet my experience against 
your theories,” he said. 

He did—and won. For when the plant 
started up, the critical period was only 
4 hours, just as he had predicted. 


Both men, of course, were right. The 
consultant's theoretical approach was per- 
fectly sound, but he didn't have all the 
facts. The chief engineer was lucky that 
his intuitive approach was also sound 
And now that the project has turned out 
to be a_ success, it's all a big joke and 
everybody's happy If you have a true 
“little boner,” send it to the Editor, Chemi 
cal Engineering, 330 West 42nd St.. New 
York 36, N. ¥ 
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PORTER 
Lubricated 
PLUG VALVES 


You'll get positive control and longer life from Porter Lubricated Plug valves . . . 
AND there are reasons. 


1. DOUBLE-SEALED PLUG STEM — gives twice the protection against 
leakage. 
. METAL-SHIELDED PACKING — Non-rotating metal parts completely 
enclose yy} box packing, insuring many times longer packing life. 


2 
3. GREATER FLOW AREA — Porter design permits easy, unobstructed 
4 


flow without turbulence. 


CONCEALED LUBRICANT GROOVES — are never exposed to fluid 
handled. 
5. EASILY ADAPTABLE — to pressure gun lubrication. 


ONLY PORTER LUBRICATED PLUG VALVES HAVE ALL THESE FEATURES . . . Remember this when you buy. 


dimensions, list and = 

Baik >» Of coune it’s FREE. 
EQUIPMENT 


H. K. PORTER COMPANY, INC. 


VALVE DIVISION 
DRAWER 2650 TULSA 1, OKLAHOMA 
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To Truman, Too 
Sir: 

I want to congratulate you on your 
fine report in the February issue. . - 
My assoc iates agree with me that it 1s 
the best interpretive job on the chem- 


ical industry we have seen in a long,, 


time 
C. H. Smiru 


Consulting Engineers 
Chicago, Il. 


Our  editor-in-charge-of-figures _ hasn't 
pulled in his chest yet. Within a few days 
ifter our February issue came out his fig 
ures and estimates began to appear in news- 
papers, spee hes and other publications all 
over the country 

Results were sometimes amusing The 
president of one well-known organization 
gave a speech, based a good halt of it on 
our report (but no mention of us A few 
days later his company sent us a press re 
lease which implied maybe we'd be in 
terested in publishing it with due credit 
to the speaker, of course! 

But our proudest moment came when 
we saw a copy of Defense Mobilizer Wil 
son's last report to President Truman. It 
didn’t take us very long to spot some of 
the figures we'd worked up tor our Feb- 
ruary issue 

In a remote sort of way, then, I guess 
we could call H.S.T. a reader of Chemical 
Engineering. But we refuse to claim credit 
for the course of the nation! —Ep 


Horrors, a Hock Glass! 


Sur: 

In your November issue 141) 
you have a picture showing your edi 
tor and his guest at Le Cheval Blanc 
in New York European experts 
would be shocked to see that they 
were drinking red wine from a hock 
glass! 

Cc J. Goopwin 
Consulting Chemical Engineer 
Eastcheap, London 
England 
® The embarrassment is all Le Cheval 
Blanc’s. Being Irish, the wine tasted just 
as good to me!—Ep 


Fertilizer Granulation 
Sir: 


In the February issue of Chemical 
Engineering, p. 186, Davison Chemi- 
cal Corp. is listed as adopting a new 
granulation process for production of 
mixed fertilizers 
scribed as having been originated by 
Sturtevant Mill Co. 

Although it is true that we are us 


The process is de 
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ing a new process, it Is one which 
we ourselves developed, and so far 
as we know, we are the only manu- 
facturers using it. 

W. N. Warmoucn, Jr. 
Vice President 
Davison Chemical Corp. 
Baltimore, Md. 


> It is true, as we had pointed out in a pre 
vious item, that the new granulation proc- 
ess used by Davison was developed by the 
company’s own engineers The Sturtevant 
granulator, on the other hand, has been in 
use for two or three years and has been 
adopted by a number of fertilizer plants 
Ep 


Years Reversed 
Sir: 

We refer to the article entitled, 
“Chemical Profits Wilt as Tax Bite 
Grows,” which appeared in the | ebru- 
ary issue of your magazine. In this 
article you list nine months’ pre-tax 
net incomes for the years 1950 and 
1951 as well as post-tax incomes for 
the same periods of each year. 

Unfortunately, an error was made 
when the Pfizer earnings were tabu 
lated . Not only was gross income 
rather than income before provision 

(Continued) 
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Revised data on Stack for Pollution Control 


In the second part of the article 
on “Stacks for Pollution Control,” by 
S. R. Steinbock, appearing on pages 
144-47 of our March 1952 issue, a 
number of corrections have been 
pointed out by D. H. Barker, Engineer- 
ring Dept., E. I. du Pont de Nemours 
& Co., Wilmington, Del. Mr. Stein 
block has checked the corrections and 
provided a new chart to replace Fig 
4a, as well as a number of new calcu- 
lations. 

In the table of nomenclature on 
page 145 O should have been defined 
as the quantity of gas emitted from 
the stack in cu. ft./sec., expressed at 
standard conditions of 20 deg. C. and 
atmospheric pressure. O should have 
been defined as the gas quantity QO, 
also in cu. ft./sec., converted to tem 
perature I,. In the problem thes« 
quantities werc used correctly. 

4 more serious error occurred in the 
development of Fig. 4a which is based 
on the expression 0.43 \/T,/Gg in 
Eq. (5). Although the gradient of th« 
potential atmospheric temp. G is often 
expressed (as in article) in deg 


C./1,000 ft. rise, Bosanquet, Carey and 
Halton used it as deg. C./ft. rise. This 
means that, according to the nomen- 
clature of the article the expression for 
coefficient C in Eq. (5) should be mul- 
tiplied by \ 1,000. This expression 
then becomes 13.6\/T,Gg. The new 
Fig. 4a shown here solves this ex 
pre ssion 
The result of correcting this equa- 
tion is to change the sample calcula- 
tion from Step 9 to the end, as shown 
in the tabulation. It also changes line 
9) of the third column on page 146 
to read “heights of 103 and 430 ft. at 
wind”... 


Revisions for Table on Page 145 


Step Use Fig. Operation Ve=30 


’ ind factor J a 
42 Findcoef.C 42 42 
‘ Findcoef. D 0.68 0.68 
‘ Find coef. E 25 0.75 
Cale. factor J 135.5 32.0 
4d Find factor P 9.8 4.9 
Cale. factor & 7.8 4.96 
4 Pin ax, rise os 
Add steps 5413 102.8 427.5 
( pare results obtained in steps 7 
xd 14. Conclude that in this case 
! ff of the temperature gradi- 


nt would allow the plume to rise to 
the alues found in step 14. Since 

x. height not yet attained at 
2,000 ft., use results of step 7 
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single and double-seated V-ported ahd 
types, each with either linear or iene carr 


‘ground and polished . . all designed to retain 
characteristics under severe service. The Honeywell = 
Series 700 Valve comes in a full range of styles and — 
sizes .. . has a// the features you look for in a fine — 
valve. Write today for your. copy of Bulletin 700-2. 
MINNEAPOLIS-HONEYWELL REGULATOR CO., Industrial 
_ Division, 1904 Windrim Avenue, Philadelphia “ Pe. 


Honeywell 


or any valve application 
ie Discs for the Honeywell Series 700 Valve include _ ee 
“ft é 
: 


Cooling? 


- Get the RIGHT Answer to your 
HEAT-EXCHANGE PROBLEMS 


The right ratio of surfaces—the right materials — 
the right velocities—the right proportion between 
coil area and depth . . . there are dozens of factors 
that affect the efficiency, maintenance and service 
life of heat-exchange coils. 

For best performance in your own application, 
the practical approach is to take full advantage of 
the unequalled engineering, research and design 
skill — the unequalled manufacturing and testing 
facilities — which Aerofin offers you. 


To get the right answer— ask the Aerofin man. 


Aerofin units do the job 
Better, Faster, Cheaper 


AEROFIN Corrorartion 


Aecrofin is sold only by manufacturers of nationally 
advertised fan system apparatus. List om request. 


Reapers’ Views, cont. 


for taxes based on income set forth 
under the columns labeled “Pre-Tax 
Net Incomes,” but the years were re 
versed in both tabulations. In other 
words, 1951 earnings were shown in 
the 1950 columns and vice versa. 

G. A. Sprcnt 
Controller ‘ 
Chas. Pfizer & Co., Inc 
Brooklyn, N. Y. 


© To set the figures straight: post-tax in 
come for the first nine months of 1950 was 
$6,777,087 and for the comparable period 
of 1951 it was $8,224,172. Pre-tax incomes 
were $12,664,417 and $29,634,972.—Ep 


Pump Mix-Up 


Sir: 

In your report on pumps (March, 
p. 161) Mr. Dolman says that if the 
speed is constant the capacity varies 
directly as the diameter, the head as 
the square, the power as the cube. 

This seems to me misleading, to say 
the least. For geometrically similar, 
or homologous pumps, running at the 
same speed in revolutions per minnte, 
the diameter exponents are approxi 
mately 3, 2 and 5 for canacity head 
ind power respectively. For homolo 
gous pumps running at the same per 
pheral speed the exponents are approxi 
mately 2, zero, 2, respectively 

C. Harorp Berry 
Division of Applied Scienc« 
Harvard University 
Cambridge, Mass 


Pump Rebuttal 


Sir: 

Professor Berry has stated the ca- 
pacity, head and power relationships 
as functions of impeller diameter for 
geometrically similar, or homologous 
pumps. 

I was, of course, referring to the 
same relationships for any given centrif- 
ugal pump in which nothing is 
changed but the outside diameter of 
the impeller; all other dimensions re 
maining the same. 

Perhaps I should have been more 
explicit. I dealt with this situation 
because it is the one which the indus 
trial user is more often concerned with. 
I believe that my statement is sub 
stantially correct, though the relation 
ships are approximate only. They are 
in common use by pump manufac 
turers, and are supported by many 
authorities. (See pp. 89-90 of “Centrif- 
ugal and Axial Flow Pumps” by A. J. 
Stepanoff. ) 

R. E. Dotman 
Engineering Department 
E. I. du Pont de Nemours & Co. 
Wilmington, Del. 
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Bailey's Thermo 
Sur: 


I am very much interested in the 
article by Neil P. Bailey, “New 
Thermodynamic Concepts Bring 
Vheory and Practice Into Agreement” 
in the March issue of Chemical En- 
gineering. | will certainly want to 
obtain a copy of the book when it 
comes out. 

I had quite a little trouble in read 


ing the article. I think it is well CAREFULNESS ISN'T ENOUGH 
written but, being schooled in the YOU NEED PYRENE Too! 


more classical thermodynamics, I have 
to shift gears to follow some of the 
steps 

In particular I had trouble in unde: 
standing Eq. (2) on p. 151. 1 came 
to the conclusion that this question 
holds only for adiabatic flow. If I 
im right, it would be a big help to 
sav in the article that the equation 
holds for a steadily flowing fluid as 
suming zcro temperature gradient in 
the fluid 

Ineopore FE. Brincr 


United Engineers & Constructors, Inc 
Philadelphia, Pa. 


© In the last paragraph on p. 150 the 
author savs “In absence of heat trans 
fer.” This is another way—but perhaps a 
poor one—of saying “adiabatic He also 
uses the word “mechanically” to imph 
zero temperature gradiant —Fp 


Plant Models 


Sir: 

We are in the process of designing 
ind laving out a small fermentation 
pilot plant. . . . Can you give us any 
information as to where we can pur 
chase scale models of tanks, centri 
fuges, filter presses and other proc 


essing cquipment or of complete There’s a Pyrene for every fire hazard 


plants? 


The watchword of fire prevention is Be Careful. But fire may come— 
any time. When it does, Pyrene* can make the difference between a 
harmless scare and a gutted business. Whatever your fire hazard, 
Commonwealth Engineering Co, there's a Pyrene to cope with it—for Pyrene makes everything from 
of Ohio hand extinguishers to complete automatic fire-fighting systems. 
Dayton, Ohio Reg. US. Pat, Of. 


FRANK BONNER 
Design Engineer 


® We know of two organizations that spe 
cialize in chemical plant scale models 

(1) Industrial Models, Arden, Wilming 
ton, Del 

1) Visual Planning Equipment Co., 


\ 
Oakmont, Pa Y 
Interest in the use of scale models has A, \ 


surged in recent years, and we get frequent 
requests similar to that of Reader Bonner’s 
We believe that many of our readers will 
be glad to get this additional bit of infor 
mation.—Ep 


Vaporizing Liquid | Cartridge-Operated Chemical Foam Systems 

Always dependable For ordinary fires. No For flammable liquids Large and small, manual 
multi-use extinguisher annual recharging ordinary combustibles and automatic 

. ond other approved extinguishers 


agian | PYRENE MANUFACTURING COMPANY 


Sur: 

In looking over your February 1952 593 Belmont Avenue Newark 8, New Jersey 
issue, I notice on p. 230 the article Affiliated with C-O-Two Fire Equipment Co. 

on briquetting of chemicals. As a 

matter of interest, we have been bri- 
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INVESTIGATE THE 
UNUSUAL PROPERTIES OF 
BARBER 
GILSONITE 


A NATIVE ASPHALTITE, 
Barber Gilsonite is hard, glossy, 
brittle, and has an extremely 


high melting point. Chemically inert, 


Barber Gilsonite may have important 
values in your processes. We'll be glad 
to supply samples and specific data 


promptly on receipt of your request. 


USEFUL GRADES 


BARBER GILSOWITE SELECTS L 
Melting Point Range 270-300° F 


BARBER GILSOWITE SELECTS PULVERIZED 
Melting Point Range 280-310° F 


BARBER GILSONITE SELECTS vB 
Melting Point Range 325-365° F 
BARBER STANDARD GILSONITE S$ 
Melting Point Range 280-310" F. 
BARBER STANDARD GILSONITE £ 
Melting Point Range 335-375° F 


AMERICAN 
Bitumwils Asphalt 
COMPANY 


200 BUSH ST. + SAN FRANCISCO 4, CALIFORNIA 
Providence 14, ®. | Perth Amboy, N. J Baltimore 3, Md. Columbus 15, Ohio 
St. Lovis 17, Mo. Mobile, Alo. Boton Rouge 2,10. Tucson, Ariz. Inglewood, Calif. 
Ookland |, Calif. Portland 7, Ore. Seottle, Wash. Washington 6, D. C. Son Juan 23, P. R. 
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Reapers’ Views, cont. . . 


quetting chemicals used in water treat 
ment and allied industries for over 
twenty vears, and the company we 
took over had been briquetting chem: 
cals for ten years prior to that 

Several million pounds are bri 
quetted each month either in ball 
form or in small pillow shaped bri 
quettes. This briquetting is especi 
ally desirable for irritating or toxic 
chemicals, such as chlorinated phenol 
derivatives, because of the climination 
of dust. 

J. A. Hosters 

Vice President 
National Aluminate Corp. 
Chicago, IN 


P We did not intend to imply that briquet 
ting was new to the chemical industr 
rather that there is a current strong inter 
est in expanding the application of bri 
quetting to chemicals. Since the ap 
ance of our October report on Agglomera 
tion we have had a number of maquirx 
from chemical producers wanting to know 
more about agglomeration operations, 
mostly briquetting —Ep 


YEARs 

02.199" 
Roll of Honor 
Last Call 


P Are vou one of those old-time sub 
scribers waiting for a special invitation? 
This is it. We want to hear from all readers 
whose files go back to the days of “Met & 
Chem” or its several predecessors. Won't 
vou help make the record complete? W rite 
today.—Ep 


pear 


Georgia Tl and IV 


Sir: 

In January you requested old 
subscribers to tell you when they be 
gan taking your magazine. Several 
vears ago I found that the old num 
bers were becoming a burden to house 
and dust. Emory University did not 
have any very old issues, so I gave 
them mine. They tell me the com 
plete file now starts in January 1916 

J. S. Brocpon 
Consulting Chemist 
63-17th St.. N.E., 
Atlanta, Ga. 


(Continued) 
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yMPORTANT INDUSTRIAL USES 
5 BUILDING MATERIALS Bar 
ber Gilsonite as a im- 
portant ingredient in puilding 
materials tiles: puilding 
ings and lines. 
MOLDE D propucts + Barber 
Gilson is principal compo 
© nent 10 pattery cases and othet 
thermoplast!® molded products: 
ELECTRICAL PARTS For its ¢ 
high insulating value, Barber Gil- et 
sonite ide applicatio’s in ve 
electric al products and insula 
ing varnishes: 
ppLICATIONS 
© wax and rubber compounds 
printing inks * sounds and 
Coatings Chass'$ paints Brake 
and clutch linings: 
Ag 
«ihe 


25 to make 
v © at 1450 psi and 1000° F! 


ing roses pipe temperature to 
2000°F in hours, 40 minutes. Thermocouples 
and pyrometer measure pipe temperature. 


MAIN STEAM PIPING 
INSTALLED AT SALEM HARBOR 
STATION OF NEW ENGLAND POWER COMPANY 


Manufacture of this main steam piping began at f 

Pennsylvania Forge Corporation as 20-ton alloy- in tix minutes. In- 
steel ingots (242°: chrome, 1% moly steel). Four side surface temperature dropped about 100°F. 
days’ forging changed the ingots into solid bars 30 

ft. long, with outside diameter of 1542 in. Boring, 

turning, sizing and finishing followed. 


ABRICATION of the main steam line for the Salem Harbor 
Station of the New England Power Company, vital link 
in more than 52 miles of piping fabricated by Grinnell, is 
an example of the many skills required of Grinnell piping 
specialists. Grinnell chemists, metallurgists, physicists, 
radiologists and supersonic electronic scientists .. . all played 
a part in the bending, welding and testing operations. Bend being looded into 


furnoce 
hours, then graduelly 


The integration of complex, highly technical skills like 
these into a single organization of trained specialists explains 
Grinnell’s leadership in the field of prefabrication. It ex- 
plains, too, why your interests are best served when you 
call upon Grinnell’s expert personnel and specialized facili- 
ties in the solution of your piping problems. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


of 
(2m 


Grinnell Company, Inc., Providence, Rhode Island * Coast-to-Coast Network of Branch Worehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers ond supports * Thermolier unit heaters * valves 
Grinnell-Sounders diophragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies . Grinnell automatic sprinkler fire protection systems Amco air conditioning systems 
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HIGH-PRESSURE 


REACTION VESSELS 


800° F 


30 YEARS EXPERIENCE 
As pioneers — and still 
leaders, in the superpres- 
sure field, Aminco has an 
unmatched fund of experi- 
ence which is at your dis- 
posal for the solution of 
your specific high-pres- 
sure problems. 


VARIOUS types, with or without 
shaking or stirring mechanisms, 
heating jackets, and removable 
corrosion-resistant liners. 


Standard volumes, 43 ml. to 20 
liters, for pressures up to 60,000 
psi and temperatures up to 


Vessels for continuous re- 
actions can be built for pres- 
sures up to 100,000 psi and 
temperatures up to 2500° F. 


OTHER AMINCO 
SUPERPRESSURE 
PRODUCTS 


e REACTION VESSELS 
e VALVES e FITTINGS 
e TUBING e PUMPS 
e COMPRESSORS 
INSTRUMENTS 
e DEAD-WEIGHT 
GAGES for pressures 
up to 100,000 psi. 


Write for catalogue 406-Q. 


AMERICAN INSTRUMENT CO. 


8010 GEORGIA AVENUE - SILVER SPRING. MARYLAND 


Reapers’ Views, cont. 


Sir: 

Would “Met & Chem” Vol 
XVII, July-December 1917, help 
solve the Georgia problem cited on 
page 258 of your March issue? That's 
my first bound volume. My first sub- 
scription was taken out the year be- 
fore, but the copies were damaged 
at the bindery and I have no other 
record. 

It’s interesting to me to sce so many 
“old-timers” from this section, for, 
as you know, chemical operations were 
mighty sparse hereabouts before 1919. 

J. N. Carurners 
439 Woodward Way, N.W 
Atlanta, Ga. 


® Our plea for help in arbitrating rival 
claims between subscribers of June 1920 
and May 1921 has brought forth two more 
entries. Again, the decision is too close for 
comfort. Further imvestigations are under 
way.—Eb. 


New York 


Sir: 

In 1902, at the age of twenty, 
1 became interested in the study of 
electrochemistry under Dr. Joseph W. 
Richards of Lehigh University. In the 
fall of that year he suggested that if 
I really wanted to be up-to-date in 
that line I should subscribe to a new 
journal called Electrochemical Indus 
try, which was being edited by his 
friend, Dr. Roeber. 

I am not sure of the exact date 
of my subscription, but I do know 
positively that I am missing only two 
back numbers—September and Oc 
tober 1902— in order to have the com- 
plete set from Vol. 1, No. 1. As I 
did not subscribe until November or 
December of 1902, I can hardly claim 
to be a charter subscriber (like Emest 
W. LeSucur) but since the fall of 
1902 1 have been a continuous indi 
vidual subscriber of Electrochemical 
Industry and all of its successors 

It was mv good fortune to number 
vour first editor, Dr. Roeber, among 
my personal friends. You will find 
some slight literary contributions un 
der my name in your early volumes. 
As I had a speaking acquaintance with 
most of the membership of the Ameri 
can Electrochemical Society in_ its 
carliest days, it is just possible that 
I may have some reliable recollections 
of fifty years ago that will be helpful 
to vou in vour work on the Golden 
Anniversary Number. You sec, I am 
still a few months short of my “three 
score years and ten.” 

CourtLanp F. Carrier 
Chemical Economist and Research 
Counsel 
White Plains, N. J. 
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® For his amazing memory, boundless en 
ergy, and sincere “offer of cooperation our 
thanks to Reader Carrier. We immediately 
made a date to help the Electrochemical 
Society celebrate its fiftieth birthday earliex 
this month in Philadelphia—Eb. 


Virginia 
Sir: 

I am a long-time reader of Chem. 
é Met.—even going back to Elec- 
trochemical Industry. In fact, 1 can- 
not remember the time when your 
magazine did not come regularly to 
my desk—at first through my own 
subscription and of later years through 
that of my company, Tobacco By- 
Products & Chemical Co. 

The fifty years of effort which you 
are about to celebrate, and which are 
coincident with my entire working 
life, are unique in history. Science and 
industry have so increased the pro- 
ductive capacity of this country that 
a man can obtain a vastly better liv- 
ing by working forty hours than he 
could by working sixty at the turn 
of the century. Your publication has 
had a notable part in this develop- 
ment. What of the future? 

Rosert B. Arnoip 
365 Lexington Road 
Richmond 26, Va. 


® Thanks, Reader Arnold, for turning the 
tables on us. Our Golden Anniversary Is- 
sue, to appear in July, will focus a lot of 
authoritative attention on what's ahead for 
the next fifty years!—Ep. 

Wisconsin 

Sir: 

Is it too late for me to apply 
for admission to your “Roll of 
Honor?” I began my subscription to 
Electrochemical and Metallurgical In- 
dustry in 1906 with Vol. IV and con- 
tinued as a subscriber without inter- 
ruption until my retirement in 1948. 
Then I had to dispose of my file of 
bound volumes because in my new 
quarters there was not room enough 
for it. In February 1952 I resumed 
my status as a subscriber, but I did 
not know about the Honor Roll until 
I read Oliver W. Storey’s fine letter 
in your March issue. 

Orro L. Kowake 
Professor-Emeritus of 
Chemical Engineering 
University of Wisconsin 
Madison, Wis. 


was as pleased as we were to 
hear from his former teacher and colleague, 
our old-time friend and critic. Storey 
writes: “When Kowalke was trying to 
teach us something about chemical ¢ 
neering during my undergraduate 
was an ardent booster for your magazine 
in so far as his students were concerned.” 
We hope to hear more soon about those 
early days in Madison.—Ep. 
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Weston 


ALL-METAL 


Large, readable scales . . . durable, all-metal construction 

. . Stainless steel stems .. . accuracy within 1% of 
thermometer range. Available in types, sizes, stem lengths 
and ranges for all applications. Write for literature. 
WESTON Electrical Instrument Corporation, 
617 Frelinghuysen Avenue, Newark 5, N. J. 

. . manufacturers of Weston and TAG instruments. 


weston 


INDICATE RECORD CONTROL 


{ 
i 
| 
| 
| 
| 
| 
ad 
i 2 
29; 
: 


| BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


BULLETIN 


“B dgeport” MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
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PHYSICAL PROPERTIES OF DURONZE IV-— 


Each alloy possesses special physi- 
cal and chemical properties which 
makes it ideal for certain conditions. 
However, since circulating water is 
subject to continual changes in compo- 
Bition, velocity, debris, 
sediment and biofouling, it is difficult 
to state in advance which alloy will 
give the maximum service life. Fortu- 
nately, considerable data has accumu- 
lated with time which gives us a great- 
er insight on the behavior of alloys 
and their resistance to corrosion. 


Fresh Water Conditions 

Duronze IV (95°% copper, 5% alu- 
Minum, and approximately 0.25% ar- 
Benic) shows good to excellent resist- 
nce to a wide variety of fresh waters. 
Field tests conducted in Lake Erie 
Showed corrosion rates of a very low 
order. It is not susceptible to “copper- 
ing”, a type of attack sometimes en- 
fountered in high-zinc brasses where it 
is known as dezincification. In fresh 
Water polluted with paper mill wastes, 
Duronze IV showed superior corrosion 
fesistance over the standard copper- 
base condenser tube alloys. However, 
im the presence of debris, localized cor- 
foOsion may occur. 


Brine and Sea Water 
Duronze IV shows good to excel- 
lent corrosion resistance to brines. It 
is not recommended for use in brines 
containing a high concentration of sul- 
fides but stands up well when the sul- 


temperature, 


fide content is low 

Duronze IV gives good to excellent 
performance in sea water depending 
upon the nature and extent of contam- 
ination by industrial refuse and sewage 


Effect of Arsenic 

In tests at Kure Beach, North Caro- 
lina, conducted in clean, flowing sea 
water, Duronze IV (arsenical alumi- 
num bronze) proved twice as corro- 
sion-resistant as aluminum bronze 
without arsenic 

Extensive air-impingement corro- 
sion tests conducted in salt water con 
taminated by sewage resulted in deep, 
rapid, localized corrosion pitting in 
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non-arsenical aluminum bronze. Local- 
ized pitting, sometimes called pin-hole 
attack, is characterized by the forma- 
tion of narrow pits which rapidly 
deepen and eventually pierce the tube 
wall. In contrast with the pits formed 
by air impingement, the inside sur- 
face of these pits is dark and discol- 
ored, even scaly. The addition of a 
small percentage of arsenic to this al- 
loy not only renders it more resistant 
to air-impingement type of corrosion 
but improves its resistance to pitting 


Biofouling Retarded 


Due to its high corrosion resistance, 
Duronze IV is susceptible to fouling 
by marine organisms. The living or- 
ganisms may obstruct the flow and af- 
fect the heat transfer rate. They cause 
no difficulty as far as corrosion is con- 
cerned. However, dead organisms, par- 
ticularly barnacles, when allowed to 
remain attached to the surface of the 
metal, often lead to pitting. 

This is explained by the fact that 
Duronze IV has a low rate of solubility 
in sea water. It therefore does not in- 
troduce to the water film adjacent to 
its surface enough copper salts to be 
toxic to marine organisms. 

Under conditions where biofouling 
is severe such as in warm, clean sea 
water, care should be taken to keep the 
Duronze IV tubes as clean as possible. 
The water velocity should be high 
enough (continuous at 6 feet per sec- 
ond or higher) to prevent marine 
organisms from attaching themselves 
to the metal surface. Chlorination 
should be sufficient to discourage bio- 
fouling. Dead marine organisms, par- 
ticularly barnacles, should be prompt- 
ly removed by mechanical means. 

Paint sprayed on water boxes and 
tube sheets and inadvertently inside of 
condenser tubes has led to intense 
localized pitting. Therefore, paints 
should be applied cautiously in order 
to prevent trouble from this source. 

Chlorinated Sea Water 

Duronze IV is generally more resist- 
ant to chlorinated sea water than other 
copper-base alloys such as Admiralty, 


Arsenical Aluminum Bronze Tubes 


aluminum brass and cupro nickel. 

In common with other copper-base 
alloys, Duronze IV shows excellent 
corrosion resistance to steam and 
steam condensate. However, steam 
condensate contaminated with much 
ammonia may lead to stress-corrosion 
cracking. Duronze IV is not recom- 
mended for service involving the han- 
dling of high concentrations of am- 
monia. Under such conditions Duplex 
Tubing with steel to the ammonia side 
and a copper-base alloy to the water 
or brine side is very satisfactory. 


PHYSICAL AND MECHANICAL 
PROPERTIES—ALUMINUM BRONZE 53 


ANALYSIS 
Copper 94.25 
Aluminum 5.5 
Arsenic 0.25 


MECHANICAL PROPERTIES 
Tensile Strength—Soft 0.000 


Yield Strength —Soft 20,000 


Elongatior in 2” Soft 3 
Contraction in Area % Soft 70 
Rockwell Hardne Soft 
Elastic Limit—Soft 10,000 
Modulus of Elasticity in Tension x 10° 17.5 
PHYSICAL CONSTANTS 
Density @ 68° F Ibs./cu. ir 205 
Specific Gravity 8.16 
Melting Pt. °F Liquidus 1945 
Solidu 


THERMAL CONSTANTS 


Coefficients of Thermal Exp 
per °F from 68°F to 572°F x 10- 10.0 
per from 20°C to 300°C x 10 
Thermal Conductivity at 
68°F RTI q. ft./ft./he 
Calori m m ‘sec / °C 0.19 
Thermal Capacity (spec. heat) 
@ 68°F RTI 
ELECTRICAL CONSTANTS 
Resistivity ohms/mil foot 
@ 68°F (annealed) 60 
Conductivity ‘ ACS 
« 68°F (annealed) 17 
(annealed) megohm-em’ 20 ¢ 0.099 
Resistivity, micro-chm centimeter 
« 20°C (annealed) 10 
Color Pink Silver 
FABRICATION PROPERTIES 
Cold working Good 
Hot working Good 
Hot working Temp. “ft 1450-1600 
He working Temp. “¢ 
Machinability rating 20 
Soft soldering Good 
Silver brazing Good —special flux 
Oxyacetylene welding Good —coated rods 
Carbon are welding Good coated rods 
Resistance welding Fair 
Polishing Good 
Annealing Temp. 1000-1200 
SPECIFICATIONS 
A.S.T.M B-111-50 
A.S.M_F SB-111 
8277) 
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Fisher offers the most versatile and com- 
plete line of Diaphragm Motor Valves— 
manufactured to handle pressure con- 
ditions up to 6,000 pounds. Available in 
metals for highly corrosive service and 
alloys for high temperature work. They 
are built for your specific requirements. 


Diaphragm Motor 
Valves are 


FISHER ALLOY SPRINGS are tested 
for load tolerances of plus or 
minus 242%. 


2 YOKE MOUNTING PADS for 
valve positioner and other 
auxiliary equipment. 


QUALITY CONTROLLED materials 


Preferred 


VARIETY OF BODY TYPES and 
materials—iron, steel, bronze, 
alloys, single and double seated, 
angle and globe. 


WIDE CHOICE OF INNER VALVES 
to provide desired flow char- 
acteristics. 


WALL SECTIONS conform with 


and workmanship. ASA fittings code. 


VERSATILE! ECONOMICAL! 
Teflon V-Ring Packing, requiring no lubrication, is 
standard on all Fisher Diaphragm Motor Valves 


Dual Teflon packing also available. 2 sets 
of packing separated with bleed area 
where purge zone is desired. Positively 

revents outbound leakage—or inbound 
eakage under vacuum service. For 
dangerous toxic, corrosive, etc. applica- 
tions. 


Marshalltown, lowa 
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quality controlled materials and 
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Clad 38 aluminum alloy tube bundle from catalytic cracking unit overhead condenser at Sinclair Refining Co., Marcus Hook, Pa. 


Aluminum 


The corrosion resistance of aluminum and its alloys 


to over a hundred common corrosives—with data on appli- 


cations, composition, and mechanical properties. 


L. HORST 


Alaminum of America, New Kensington, Pa. 


Properties of aluminum alloys makc 
them useful for many applications in 
the chemical industries. Their rela- 
tively low cost and high resistance to 
corrosion by various waters, foods, and 
many chemicals are responsible for 
their extensive use in chemical process 
equipment and in the handling and 
shipment of raw materials and final 
yroducts. Aluminum salts are color- 
odorless, non-toxic, and insure 
maintenance of color and quality of 
products stored in aluminum. For 
these reasons aluminum alloys are ideal 
for the shipment of many chemicals 
by tank car. Too, their light weight 
enable substantial economies to be 
realized by their use for shipping 
drums and tank trucks. The non 


CSS, 
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sparking characteristic of aluminum 
alloys provides enhanced safety for the 
preparation and handling of explosives 
or flammable materials. Their high 
thermal conductivity is used to in- 
crease the efficiency of heat transfer 
equipment such as finned-type ex- 
changers and partially-jacketed kettles. 
The combination of high resistance to 
corrosion and electrical conductivity 
possessed by aluminum alloys has been 
utilized in electrochemical plants for 
clectrical equipment such as bus bars 
and other conductors. 

Ease of fabrication of aluminum 
alloys has caused them to be used in a 
variety of complex equipment. Stand- 
ard welding techniques can be applied, 
torch welding being the least expen- 


sive. Inert gas arc-welding is usually 
preferred for chemical equipment be- 
cause it does not require a flux, which 
could be corrosive to aluminum if not 
thoroughly removed. Weldrag of clad 
alloys also is commonly done and does 
not defeat the usefulness of these 


Nominal Composition of Aluminum 
Alloys* 
Per Cent of Alloying 


Wrought 


Permanent-mold 
43 ‘ 


355 
356 


* Heat treatment and temper designating sym- 
bols have been omitted since composition does not 
vary for different heat-treatment practices or 
tem pers. 
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Aluminum andNormal Impurities 
Constitute Remainder 
Alloy Cu Si Mn Mg Cr 
25 (99% min. Al) .... 
12 10 4 
° 2.6 0.25 
538...... 0.7 1.3 9.25 
618 0.25 0.6 1.0 
638. O4 07 
Sand-cast 
3.8 
B214.... 1.8 3.8 
220... ‘ 10.0 
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_ For low-cost, trouble-free service 
_ jn ALL types of tower construction | 


“NATIONAL” Graphite Bubble Caps resist 
practically all chemicals, INCLUDING AL 
NATING ACIDIC AND, ALKALINE GONDI- 
TIONS. Of one- Piece constaictien, thieadad direculy 
into graphite or “Karbate?’ impervious "Graphite 
Trays, they are low in cost and functior with low 
pressure drop. Tapered slots provide effective 
weir action. Other “National” and “Karbate” tower 
fittings include distributors.!and drip-chimneys, sup- 
port grills, checkerwork and brick and tile shapes 
of all kinds. 


weet = 


] 


“NATIONAL” Carbon Raschig Rings are immune to ith a 

acid, alkali, and solvent action; have extremely low WI NATIONAL CARBON AND 
coefficient of thermal expansion; are light-weight 

and strongly resistant to chipping and spalling. GRAPHITE AND “KARBATE” 
They have a very attractive overall cost and long 


_« service-life. Eight sizes range from 14” to 3” O.D. IMPERVIOUS GRAPHITE 


Very popular in reaction and caubhion towers used 


by the chemical, petroleum and petro-chemical and TOWER ACCESSORIES 


processing industries. 


The terms “National”, “Karbate” and “Eveready” 
Low light bills eee are registered trade-marks of 
eccepennce of th Union Carbide and Carbon Corporation 
. . mark phenomena e 
“EVEREADY” No. 1050 Industrial Flashlight NATIONAL CARBON COMPANY 
Battery by a broad cross-section of industry. De- A Division of Union Carbide and Carbon Corporation 
livering twice the usable light of any battery 20 East 42nd Street, New York 17, N.Y. 
we've ever made oo & it will not swell, stick, District Sales Offices: Atiama, Chicago, Dallas, 
. has no metal can to Kansas City, New York, Pittsburgh, San Francisco 
IN CANADA: 
National Carbon Limited, -Montreal, Toronto, Winnipeg 


OTHER NATIONAL CARBON propucts 


HEAT EXCHANGERS - PUMPS * VALVES + PIPING + TOWERS + TOWER PACKING + BUBBLE CAPS - 
BRICK + STRUCTURAL CARBON + SULPHURIC ACID CUTTERS + HYDROCHLORIC ACID ABSORBERS 
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alloys since the cladding adjacent to 
the weld will protect the surface of 
the weld 

Further adaptability of aluminum 
illovs for the fabrication of chemical 
cquipment is illustrated by the ease 
with which they mav be brazed 
lorch, furnace, and dip brazing all are 
suitable for joimmg aluminum As 
with welding, the joints must be thor- 
oughly cleaned to remove the flux. In 
connection with the latter two meth 
ods, there are available, in shect form, 
duplex or “clad” alloys in which the 
cladding consists of brazing filler ma 
terial. The choice of alloy is de 
pendent on the strength and surface 
required in the finished part. The use 
of these products is often convenient 
ince it climinates the necessity of 
using separate filler material. 

Substantial economies result 
from the use of intricate shapes pro 
duced by the extrusion process. For 


example, aluminum alloy tubing can 
be produced with integral fins, either 
inside or outside, or on both sides. 
Complex tubing, composed of two 
concentric tubes with the inner tube 
supported and connected to the outer 
tube by integral fins, also has been 
extruded. 

Another important characteristic of 
aluminum alloys is that their mechani 
cal properties increase with decreasing 
temperature. For instance, the tensile 
strength of aluminum alloy 3S-H14 at 
—320 deg. F. is about 70 percent 
greater than at room temperature with 
no loss in elongation. Several alloys 
actually show a considerable increase 
in elongation. These characteristics 
also apply to welded sections. That 
aluminum is particularly suitable 
metal for many low temperature opera 
tions is illustrated by its use as a ma 
terial of construction in practically all 
parts of tonnage oxygen plants 


Aluminum alloy scamless pipe is 
made in iron pipe sizes up to 12 in 
Instrument tubing is available in sev 
eral sizes and lengths up to 1,000 ft. 
Valves and fittings may be purchased 
from several suppliers. 

Though it is generally good prac 
tice to avoid contact between dissimilar 
metals having widely divergent solu 
tion potentials, it may be difficult, in 
process liquors, to avoid the pickup of 
heavy-metal salts which may deposit 
on aluminum equipment and stimulate 
galvanic corrosion. To combat this 
type of corrosion, usually characterized 
by a pitting type of attack, a scries of 
alloys, known as aluminum clad allovs, 
were developed (Fig. 5). One of these, 
which is of most immediate interest 
to the chemical industries, is a clad 


alloy consisting of a core of alloy 3S 


(1.2 percent manganese, remainder 
aluminum) coated on one or more 


sides with another more anodic allov, 


\luminum Equipment in the Process Industries—Including Chemicals, Petroleum, Resins, Rubber, and Seap. 


Industry Applications Alloys Recommended Industry 
Hrewery Yeast equipment, wort coolers, 2: 48, 528, 615 Edible and fat« 
brew kettles, storage tanks, fer- clad 38, clad 48, 43, 
menters, filters, coils, coolers, 214, B214, 356 
pasteurizing equipment, beer 
barrels, carbonating tanks Glue and edible 
gelatin 
Dairy Pasteurizers, heat exchangers, Same 
milking machines, storage tanks Aldehydes 
truck tanks, piping, valves 
cheese vats Paints. varnishes 
naval stor 
F oonts Kettles, conveyors, truck tanks, Same — 


stock pots, pans, piping, packag- 
ing refnigeration equipment 
cookers, storage tanks, drying 


trays, evaporators, cooling coils 
chutes, screens Petroleum 
Explosives 
Ammonium nitrate Ammonia tanks, evaporators, Same 
erystallizers, tank cars, piping 
drums, storage tanks 
Refrigeration 
Cellulose acetate Tanks, acetylators, precipita- Same Ammonia, carbon 


tors, washing equipment, driers 


dephlegmators, stills, 
ers, evaporators, piping 


cars, piping 


tractors 


hydroxide piping 


Hydrogen peroxide Stille 


teceivers, storage tanks, tank Same 


lucts, packaging, filters 


tanks, wash tanks, ex- 


Condensers, dephlegmators, 28, 38, 45 


storage tanks, piping, 99.6° 


dioxide, freons 

(11, 12, 21, 22, 113, 
114), methy! 
formate, sulphur 
dioxide 


528. 618, Resins, synthetic 


Rubber 


528, 618, 
clad 38, clad 48 


aluminum, 


drums, tank cars, pumps, heat 28, 528, 43, 356 Soaps and coametics 
xchangers 
Fatty acids 
Nitric acid, f g Storage tanks, drums, piping, 99.6% sluminum, y 


ducts, hoods 


28, 38, 528, 615, 43, 
356 Essential oils 


Oxygen, tonnage Heat exchangers, towers, piping 28, 38, 45, 528, 618, Glycerine 
clad 38, clad 48, 43, 
214, B2i4, 356 
Soda ash Piping. absorbers, stills, heat Same Textiles 
exchangers 
Rayon 
Sulphur Piping. pumps, tanks, recovery Same 
snd punfication equipment 
Micromologies Fermenting tanks, solution 99.6% aluminum, Wool, silk 
tanks, 28, 528, 618, 43, 356 
Organic chemicals Nylon 
Lower aliphatic Condensers, receivers, storage 48, 528, 618 Acrylonitrile 


28, 35, 
acids tanks, tank cars, piping, oxidiz- clad 38 


s 
clad 48, 43 


ing kettles, erystallisers, filters, 214, 356, B214 


melting vessels, pumps 


Alcobols Drums, tanks, piping 


Water, distilled or 
deionized 
Same 


Applications Alloys Recommended 
Deodorizers, condensers, tanks 2S, 38, 45. 528, 618 
mping clad 38, clad 45, 44 

214, B214. 356 


Evaporators, tanks, piping, Same 
cookers, drying trays, chutes 


Drums, storage tanks, tank cars Same 


Stills, condensers, storage tanks, 25, 38, 48. 528. 618 
piping. drums, tank cars, ket- clad 38, clad 45, 4% 
tle. filters, solidification trays, 214, B214, 356 
screens, centrifuges, heating 

coils, heat exchangers, emulsi- 

fiers, extractors 


Condensers, storage tanks, heat Same 
exchangers, instrument tubing 

piping, bubble caps, towers 

tower sheeting trays truck 

tanks, flaine arrestors, paint 


Compressors, heat exchangers, Same 
evaporators, receivers tubing 

cooling pans, valves, brine tanks 

lockers, trays, shelves, grilles 
insulation 


Storage tanks, still«, condensers, Same 
receivers, piping. heating coils 
weighing tanks, reaction vessels 


Latex cups, hand carts, storage Same 
tanks, acid mixers, coagulation 

vats, bulker tanks, vuleaniza- 

tion molds, curing equipment, 

pans, trays 


Condensers, storage tanks, fil- 25, 38, 45, 528. 615 
ters, melting tanks, trays, piping clad 38, clad 45, 45 

214, B214, 356 
Flasks, containers, drums Same 


Stills, heat exchangers, receivers, Same 
storage tanks, tank cars 


Hoods, ducts, desulphurizing 2S, 38, 48 528, 614 


tanks, piping, extractors, pal- clad 358, el 43 
lets, conveyors, precipitators 214, B2i4 
Bleaching equipment, dyeing Sane 


equipment 
Storage tanks, tank cars Same 


Storage tanks, heat exchangers, Same 
distillation towers, reactors 


Storage tanks, piping, condens- 28. 38, 528, 1S 
ers, receivers, valves, fittings, 635, 43, 214, B214 
degasifiers 
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Series R Durcopumps, 
designed and built to handle 
severe corrosives, are 


available in the alloys listed above 
as regular production items. 

For the details of construction 
and performance of industry’s 
standard acid pumps, write for 
free Bulletins P/1 and 100B. 


A product of THE DURIRON COMPANY, INC., DAYTON, OHIO 


Abe 
DURIMET20 MONEL METAL 
ag 
at 
ag 
CORROSION RESISTING 
ALLOYS 
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Standard Products—Wronught Aluminum Alloys 


Plate and Wire, Rod Rolied 
Sheet and Bar Shapes 


72S (1 percent zinc, remainder alumi- 
num). The 72S cladding is metal- 
lurgically bonded to the core and 
nominally comprises 10 percent of the 
total thickness of the product. Alu- 
minum clad products are very resistant 
to perforation; a pit reaching the core 
will not penetrate deeper because of 
the cathodic protection afforded the 
core by the cladding. In environments 
where perforation of non-clad alloys 
occurs, the use of a clad material will 
extend the service life of a product or 
piece of equipment many times. The 


Extruded Drawn Tube 
Shapes and Pipe Rivets Forgings 


clad alloys are extensively used in 
equipment, such as heat exchangers 
and condensers, which come in contact 
with a variety of industrial waters. 

By the use of aluminum alloys, not 
only may substantial economies be 
realized because of increased service life 
and reduction in maintenance costs, 
but in some instances aluminum equip- 
ment actually has a lower initial cost. 
For example, in the smaller sizes of 
tubular products, aluminum alloys 
even enjoy an initial price advantage 
over mild steel tubes. 


Typical Mechanical Properties of Aluminum Alloys 


Tension 


Hardness Shear Fatigue 


Allov Tensile 
and Strength : Specimen 
Temper Lb. /Sq. In. Lb. /Sq. In. (1/16" Thick) 


Wrouw Alloys 

09.6-H16 
99.6-H18 


Elongation, 
Yield Percent in 2° 


Round Shearing Endurance 
Specimen Strength Limit 
1/2° Dia. Ball Lb. /8q. In. Lb. /Sq. In 


7,000 


40 
47 
10 55 


Properties substantially same as for 38 


35328 


55888 


3222 


SAS 


45 
q 10,000 
9 32, 13 ,000 
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‘ 
j Welded aluminum alloy storage tanks. 
by 
— 
sa 
4 10,000 4,000 43 19 3.000 
12.000 11,000 16 23 8.000 4,000 i 
14,000 13,000 12 26 9,000 5,000 
16,000 15,000 8 30 10.000 6,500 
= 19,000 18,000 6 35 11,000 6,500 
28-0 13,000 5,000 35 45 23 9.500 5,000 
28-H12 15,500 14,000 12 25 28 10,000 6,000 
28-Hi4 17,500 16.000 9 20 32 11,000 7.000 
> 28-H16 20,000 18,000 6 17 38 12,000 8,500 
28-H18 24,000 22,000 5 15 4 13,000 8,500 
38-0 16,000 6,000 30 40 23 11,000 7,000 
38-H12 19,000 17,000 10 20 35 12,000 8.000 
38-H16 25,000 22,000 5 15.000 9.500 
a 38-H18 29,000 26,000 4 16,000 10,000 
26,000 2 25 45 14,000 
48-H36 37,000 5 9 70 15,500 
48-H38 40,000 5 6 7 16,000 
Clad 48 operties substantially eas for 
528-0 27 25 30 17,000 
528-H32 34,000 12 18 17,500 
523-H34 37,000 10 14 18,000 
528-H36 39,000 10 18,500 
528-H38 41,000 7 19,000 
538-0 16,000 35 8,000 
538-T4 30,000 13,000 
538-TS 27,000 15 
wae 538-T6 37,000 a 18 13,000 
618-0 18,000 30 12,500 9,000 
618-T4 35.000 22 25 24 000 13,500 
618-T6 45,000 12 17 30,000 13,500 
638-T42 22,000 1 20 14,000 9,500 é 
638-T5 27,000 2 12 17,000 9,500 
638-T6 35.000 3 12 22,000 9,500 
638-TR3 38.000 3 10 
~ 638-TS31 32,000 29.000 10 eve 
638-TS32 45.000 40,000 10 
= Sand Casting Alloys ae 
= 43 19,000 8,00", 8.0 14,000 8,000 
24 25,000 12,000 9.0 20,000 7,000 
- B24 20,000 13,000 20 17,000 
i! = 220-T4 46,000 25,000 14.0 33,000 8,000 
a 355-T6 35,000 25,000 3.0 28,000 9,000 
356-T6 33,000 24,000 3.5 26,000 8,500 
= 43 23 000 9,000 10.0 2 
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VINYL COATINGS 
ENTER NEW ERA 


Revolutionary Prufcoat Primer P-50 Makes it Possible to Apply Vinyl Coatings 
by Simple “Prime and Paint” Procedure — Just Like Ordinary Paints 


Here at last is the Big News everyone concerned 
with maintenance painting has been waiting for 
. the first primer development in the history of 
protective coatings that takes vinyl base paints 
out of the “specialty” category. No longer is it 
necessary to use special application techniques in 
order to take full advantage of the outstanding 
chemical resistance provided by vinyl coatings. 


NEEDS ONLY ROUTINE SURFACE 
PREPARATION AND DRIES FAST 
Prufcoat Primer P-50 now makes vinyl coatings 
completely practical for general maintenance 
painting. Routine wire-brushing to remove flaking 
rust and other loose corrosion products is normally 
the only surface preparation necessary. Revolu- 
tionary Primer P-50 comes ready-mixed and ap- 
plies easily by brush or spray. The primed surface 
air-dries to the touch in minutes, can take final 
top coat application in a matter of hours. 


POSITIVE ADHESION iS ASSURED, 
UNDERFILM CORROSION CONTROLLED 
Prufcoat Primer P-50 bonds securely to either 

old or new metal, or to previously painted sur- 
faces, and its special nature guarantees firm ad- 
hesion of top coats. Vinyl coatings as well as oil 


and oleoresinous paints actually weld themselves 
to a Prufcoat primed surface. In addition, the 
highly inhibitive properties of amazing Primer 
P-50 control underfilm corrosion, eliminating all 
danger of premature failures. 


A SINGLE PRIMER FOR EITHER 
VINYL OR CONVENTIONAL PAINTS 

Prufcoat Primer P-50 is truly the ideal primer 
for al] metal surfaces, whether corrosion condi- 
tions are such that the heavy duty protection of 
vinyl top coats is required or whether a conven- 
tional paint finish is to be used. Think of the sav- 
ings in time, trouble and expense this means... 
one easy, sure-fire priming system for a// metal 
surfaces. 

Get full information without delay on this im- 
portant primer development that now makes pos- 
sible a simple yet positive “Prime and Paint” 
procedure throughout your plant. You will be 
truly amazed at what Prufcoat Primer P-50 can 
mean to you in the terms of easier application, 
better protection, and lower costs — in the main- 
tenance painting of all structural steel, tanks, 
pipes, ducts, machinery and equipment. Send for 
Prufcoat Technical Bulletin No. 015. 

Write today! 


Grueling Salt Spray Test Proves Prutcoat Performance 


Tough field and laboratory tests in plont 
otter plant report performance” 
for Prufcoat Primer P-50. For instonce, 
in the laboratory of one of America’s 
leoding chemical componies, steel test 
ponels were prepored with one coat of 
Primer P-5O0 and one top coot of “A” 
Series Prufcoat. The pointed surfaces 
were then scored to expose the bare 


metal and the panels subjected for 672 
hours to o 20% salt spray, the ocidity 
of which wos adjusted to pH 3. The re- 
port stotes: “Absolutely no failure any- 
where on the Prufcoat primed and 
pointed surfaces, and mo corrosion 
creepoge under the coatings of the 
score morks.” 


PRUFCOAT LABORATORIES, INC. 


50 East 42nd Street, New York 17, N. Y. 


al 
con! 
N 
: 
‘To Save Time, Trouble and Money.. 
Save Time, Trouble and Money.. 
“PRIME and PAINT” with 
Jest." INT th PRUFCOAT 
us an wi 
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Corrosion Resistance of Aluminum 


KEY TO CHARTS hod Acetic Anhydride 

§ 200 T T 


Concentrotion, % Concentration, % 


Resistant = & = <0.005 in per yr. 
@= 0005-0.02 ipy 
= 0.02-005 ipy 

Attacked = W= >0.05 in. per yr 


Aluminum Suiphote 


= | | 


: Anhydrous AICI, stored Alurmnum used Aluminum used Alumunum used Aluminum used Use of inhibitor 
and transported in Al commercially commercially commercially commercially recommended 
Ammonium Sulphide Ammonium Thocyancte Amy! Acetate Aniline 
+ 


| | 


= — 
Alumunum used In absence of Aluminum used 
commer cialty free commercially commercially 


Barium Chionde 


| | 
‘ Aluminum used Klominum used Aluminum used Aluminum 
seme rcvalty commercialty commercially commercially commercially 
Cakivm Carbonate Calcium Chionde Calcium Hydroxide Calcium Suiphote Comphor 


+ + + +—— + —+ 


hibited Sihcate inbibstor 
y handied in Al reduces ottock 
Carbon Monoude Gos Corbom< Acid 


CHARTS 
| ON P 308 


Alurmnum used 
commercially 
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modern 
research facilities 


test new developments — verify efficiency 


At Fluor, the proof of the design is in the testing. Before 
new Cooling Tower developments are incorporated into stand- 
ard design, they are subjected to rigorous tests in this modern, 
commercial-size tower testing laboratory. Here, design and 
performance efficiency of every new development is determined 
through complete ranges of actual heat transfer conditions. 
Realistic rating data is established under conditions paralleling 
those of plant and process operations. 


commerciai-size installation consists of a 


Fluor Cooling Tower Testing Facilities. This a , 
pump house, instrument house, 20,000,000 i] 


BTU/H boiler, test basin, and a 40’ high a | 
test tower. 
Mid 


What this means to you... AY 2. 


The motivating power behind Fluor’s continuous research 
and development program is to always provide the most efficient 
cooling tower available. This fact, combined with Fluor'’s 30 
years of active experience in designing major cooling tower in- 
stallations for the petroleum, chemical, and power industries, 
means many things to the man seeking a factual tower recom- 
mendation to meet his exact cooling requirements. 

A Fluor Cooling Tower recommendation means that all 
variables are included and compensated for. It means that all 
component parts, as well as all design theory, have been tested 
and evaluated under actual operating conditions. And, it means 
that a Fluor-designed cooling tower will perform at rated heat 
transfer efficiency under the conditions of installed operation. 
You can be sure with Fluor! 


ELUOR 


Designers - Engineers Constructors 
THE FLUOR CORPORATION, LTD. 2500 S. ATLANTIC BLVD, LOS ANGELES 22, CALIF. 
Mew Yort, Chicago, Pittsburgh, Boston, Tulsa, Kouston, San Francisco, Birmingham and Calgary 


Represented in the Sterling areas by: 
Head Wrightson Processes Teesdale Howse, Baltic Street, London, England 
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designed Outch Marine-Type Boller provides vary- 


ing heat loads te the test tower, tg nn 
‘controtied burners operating on either natural gas opens, 
the Boiler detivers 2 heat 30,000,000 


Resting is controlied this single panel. ingtryume 


of heat loads and water 


fates ai: hot and cold water temperatures, 


static readings and sii other pertinent data, under a variety 
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THIS ONE CEMENT 


v..resists acids 
alkalies 


a wide range of corrosives. 


NEW Bulletin 5-2... 
RECOMMENDATIONS for your specific requirements may be 
obtained without obligation from the ATLAS Technical Service. 
In recommending both materials and constructions for handling 
corrosives, there is no substitute for 60 years of ATLAS experience. 


ATLAS PRODUCTS STAND 
between your precess 
and corresioan 


Corrosion-proof: C 


ALKOR 5E is the nearest approach to a universal corrosion-proof 
cement. It is the particular combination of resistance character- 
istics that makes ALKOR 5E of tremendous importance to industry. 

It is important for you to know that your acid-proof construction 
will not be destroyed by alkalies or solvents in any phase of your 
processing operations. It is also important that you can standardize 
on this one cement, proven to withstand and protect against such 


ALKOR 5E is a resin cement based on a furfuryl alcohol 
polymer. In addition to resistance to all non-oxidizing 
acids, alkalies and solvents; it also resists fats, oils and 


greases; and may be used for tempera- 
tures up to 380° F. ALKOR SE has no 
offensive odor; and its low shrinkage as- 
sures joints that are level with the brick 
or tile surface. 


send for your copy today. 
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HELICOID 
ACEO} Chemical Gage 


| 
| 


The gage that retains its 
original accuracy longer, lasts longer, 
costs less per gage, per year 


@ For chemicals and liquids which 
would corrode or clog the Bourdon 
tube. Simple, sturdy construction 
proved in the field. 


Pressures to 3000 p.s.i., vacuum, or 
compound; temperatures to 400° F. 
Diaphragm unit may be ordered 
separately. 


FEATURES 


oe Filling Screw 
Sealing Balt 
Upper Housing 
a ~—— Clamping Bolt 
_- TEFLON Diaphragm 
ledine 4 TEFLON Gasket 
Lower Housing 


l @ The Helicoid movement is 
a simple cam and roller ar- 
rangement that gives long, trouble- 
free service. It has no gear teeth 
to wear out. Helicoid Gages are 
made in various sizes and shapes, 
THE HELICOID with black, white, or phosphores- 
MOVEMENT cent dials. For wall or stem mount- 
ing. Helicoid Gages cost less in the 
long run. 


for the Helicoid catalog 


HELICOID GAGE DIVISION 
7, AMERICAN CHAIN & CABLE 


(Continued on page 310) 
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Here’s the answer to your 
acid heating or cooling problem... 
PUT NOCORDAL® 


IMPERVIOUS GRAPHITE HEATING 
AND 
COOLING UNITS TO WORK FOR YOU 


*Trademaik 


WEIC 1277 SHELL AND TUBE EXCHANGER 
WITH NOCORDAL* TUBiS 


LONGER SERVICE LIFE 
Nocordal is Practically Inert to Most Strong 
Acid Solutions 


YOU SAVE TIME AND MONEY 
Pre-Engineered Standard Units Available in 
Field Tested Designs 


LOWER OPERATING COST 
Superior Heat Transter Characteristics Coupled 


With Efficient Design 
IMMERSION GRID UNIT 
STANDARD DESIGNS AVAILABLE FOR : 2 
* Shelland Tube * Immersion Coils Representatives in all 
© Electric Units * Jet Agitators Principal Cities 


HEIL PROCESS EQUIPMENT CORP. (22°), ie? Ave. 


Other Heil Products Include: Lined Steel Pipe @ Acid Proof Maintenance Materials 
@ Lined Process Tanks @ Lead Fabrication 


Corrosion Forum, cont. . . 
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Linseed Oi! Magnesium Chionde 


sed 
commercially 


SOUND 


assures dependable 


EXPLOSION 
PROOF 


These handsets are approved by 
Underwriters Laboratories for use 
in hazardous locations—Closs |, 
| Group D. 

With weatherproof construction, 
these sound powered handsets may 
| be used for either permanent or 
portable communication. 

Equipped with press-to-tolk 
switch . . . No batteries, of 
course. 

WRITE FOR CATALOG C-400-8 


UNITED STATES INSTRUMENT CORPORATION 
SUMMIT«**NEW JERSEY 


HAND SETS 


INDUSTRIAL 
ANO MINE 
SYSTEMS 


SETS 


Alumenum not Aluminum 
recommended commercially 


+ «Trace of moisture is 
effective inhibitor 
4 


Alumenym not 


recommended commercially 


(Continued on page 312) 
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A CLEAN STACK Wirx Brack 


No visible discharge from the two stacks 
equipped with Dustube Collectors at Cabot Car- 
bon Company! Virtually 100% recovery of ex- 
tremely fine particle size carbon black is ac- 
complished by the Dustubes filtering the ma- 
terial from 55,000 c.f.m. gas at 275° F. From 10 
to 15% of the production of this valuable ma- 
terial had formerly been lost to the atmosphere. 


Filtration efficiency like this is typical of the 
Dustube in the chemical industry because it is 
the most dependable method of dust removal 


that will insure a “clean stack” under a wide 
variety of operating conditions. 

With the new synthetic fabrics, the high 
efficiency Dustube can now be used under tem- 
perature and corrosive conditions in applica- 
tions heretofore beyond the scope of cloth col- 
lection. 


For your dust and fume control problems it will 
pay you to investigate the Dustube—the dust 
collector that combines simplicity, efficiency and 
dependability. Write for complete information 
today. 


American 


Catalog 72-B tells why Dustube 


is a more efficient method of WHEELABRATOR & EQUIPMENT CORP. 


dust and fume control. Write 347 S. Byrkit St., 
for your copy now. 


Mishawaka, Indiana 
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highly resistant to 


~ 


_ ig corrosion eating aval your profits? 


ily insta led! 
abrasion! 


Saran rubber, developed by The Dow 
Chemical Company, leads the way to 
cutting corrosion costs to a minimum. 
The extremely high degree of chem- 
ical and abrasive resistance, found in 
saran rubber, makes it the outstand- 
ing tank lining where the storage and 
solvents, acids 
or other chemicals is indicated. 


conveyance ol grease, 


Saran rubber can be applied easily 
and economically by experienced tank 


[= to the Distributor: 


DEPARTMENT PL. 213 


Saran Lined Pipe Company 


* FERNDALE, MICHIGAN 
Offices in: New York © Boston « Philedelphio © Pittsburgh 


2415 BURDETTE AVE 


SARAN 
RUBBER 


LINING | 


resists 
corrosion 


lining applicators located strategi- 


cally throughout the country. Saran 


rubber lined pipe is available also— 
8-inch diameters and larger, and up 
to 20 feet in length. 


Get in touch with an applicator today 
by contacting your nearest Saran 
Lined Pipe Company office—find out 
how you can add many years to the 
life of your costly equipment. 


SARAN RUBBER 
a 


~Dow_ 


Chicago indianapolls Houston Son Francisco 


los Angeles Portland Clevelond Denver « 
Charleston, S.C. © Toronto 


Seattle 


product 
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Phthalic Anhydnde Picric Acid 
commercially 
Potossium Bromide Potassium Carbonote 
ov chromate odd 
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Like the Process Plants 


PACIFIC 
SB 


PUMPS 


are designed and built to operate on 
24-hour seven-day-a-week schedule 


“%e Engineers responsible 
for the purchase of 


plant equipment 


Pacific Process Pumps are heavy duty pumps designed to fit 
your plant—and are fabricated from materials selected 
for the specific liquid to be pumped. 


“eo Engineers responsible 
for operation and 
maintenance of 
plant equipment 
Pacific Process Pumps are heavy duty pumps with EXTRA 
QUALITIES built in—qualities of workmanship and materials that 
prevent painful loss of production and keep maintenance costs down, 


“to the Owner 


of the plant 


The value of the EXTRA QUALITIES built into Pacific Process 
Pumps is proved by their performance. The following performance 
record is typical of hundreds of installations: LIQUID PUMPED—hot 
abrasive slurry; TIME ON STREAM — 26,640 hours; AVAILABILITY — 
100% ; PARTS REPLACED AFTER 26,640 HOURS OPERATION — wearing 
rings and shaft sleeves in each pump, impeller in one pump. 


Pacific Pumps inc. 


HUNTINGTON PARK, CALIFORNI 


Export Office: Chanin Bidg., 122 E. 42nd St., New York 
Offices in All Principol Citi 


| 
¥ 
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fast-starting... KEMP 
INERT GAS 
GENERATORS 


assure you 


chemically clean inert 
gas at a specific analysis 


RFORMANCE reports from 

Kemp users throughout the 
chemical field show: Kemp Inert 
Gas Generators produce and 
maintain a specific analysis of 
chemically clean inert gas re- 
gardless of demand. Eliminate the 
possibility of mixture fluctua- 
tions at some critical phase of 
processing . . . offer the best selec- 
tion of versatile, flexible designs. 
And in addition, each Kemp 
Generator is engineered for fast- 
starting, easy operation so as to 
save you both time and money 
spent on the warm-up periods. 


OF BALTIMORE 


You can’t go wrong when you 
specify Kemp. 
Set it... forget it! 


The Kemp Industrial Carbu- 
retor, standard equipment and 
the very heart of every Kemp in- 
stallation, assures you complete 
combustion . . . without tinker- 
ing . . . without waste. Uses 
ordinary gas right from mains. 
Every Kemp Design includes 
complete up-to-the-minute fire 
checks and safety devices. Why 
not find out how Kemp can help 
you with your problems, today? 


INERT GAS GENERATORS 


Write for Bulletin 1-10 for technical information 


THE C. M. KEMP MFG. CO. 
405 E. Oliver Street, Baltimore 2, Md. 
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QUAKER RUBBER PACKING 


GIVES LONG, CONTINUOUS SERVICE... FREE FROM HIGH REPLACEMENT COSTS 


_Plagued by constant gasket “blow out” trouble on a Just one more example of QUAKER “Production- 
high pressure creosoting cylinder, this Texas process- eering” at work. Let gn experienced QUAKER “Pro- 
ing plant used to take it on the chin. Gaskets were duction-eer™ help you boost production, cut costs with 

_ replaced every 3 weeks. While the production curve QUAKER “Production-eered” packing, hose, belting 

' took a nose dive, replacement costs soared sky high. 

Then they discovered the answer—tough rubber 
packing “Production-eered” for the job by QUAKER. 


Each QUAKER gasket has lasted three years or more 
—sealing against 200 lbs. pressure at 212° F. Sav- 


ings: labor plus one QUAKER gasket—as compared product for the job. For timely production lg “ 
to down-time and installation of some 50 previous tips get the new free booklet on “Produc- Muanee 
e tion-eering for Industry.” Write today. 


Get This Book 


QUAKER RUBBER CORPORATION 


DIVISION OF H. K. PORTER COMPANY, INC. 
PHILADELPHIA 24, PA. +» BRANCHES IN PRINCIPAL CITIES 


' 
wate 
eered’—engineered to provide maximum 
life, efficiency and production on each type rote 
of installation. Quaker “Production-eers” i 
alls 
NX 4 
Ty 
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Sviphur Drorde 


IS YOUR PROBLEM 
THEN INVESTIGATE 


HARDINGE 
ELECTRIC EAR 


To keep your GRINDING 
MILLS (upper right) operat- 
ing at peak efficiency at all 
times, Hardinge has devel- 
oped the “Electric Ear” (cen- 
ter right), a unique feed 
control that regulates the 
feed rate by listening to the 
sound of the rotating load 


The “ELECTRIC EAR” com- 
pensates for changes in 
hardness and size of feed 
and enables you to produce 
a more uniform oversize It 
increases mill efficiency 8 to 
20% * and frees the operato- 
for other duties 


A perfect grinding team is 

the Hardinge “Electric Ear” 

controlling the operating 

rate of the Hardinge CON. 

STANT-WEIGHT FEEDER 

(lower right) which reaqu- = 
weight instead of volume | 


Write for Bulletin 42-18 today. ~ | 


99 8. aluminum 
*These figures are based upon 
several hundred tested units. 


| Notice... 
H ‘ A R D fe I N : G E This is the sixth in a series of chart 
data presentations giving corrosion data 
COMPANY OR ATED for various materials of construction vs. 


| a number of corrosives. Data for the cor- 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works rosives of particular interest to you will be 


increased as the coverage grows to in- 


MEW YORK 17 © SAN FRANCISCO Tl © CHICAGO 6 © HIBBING. MINN. © TORONTO 1 = clude all of the major materials of con- 
122 E 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. 
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Enter—Alloy Steels for 
900—1,400 Deg. F. Range 


Research at Battelle Memorial In- 
stitute, has been concentrated on de- 
veloping a heat resistant material of 
lower alloy content that the high 
nickel alloys frequently used in 900- 
1,400 deg. F. service. From knowl- 
edge of the iron-chromium-nickel alloy 
system and field experience, casting 
metallurgists selected an alloy con- 
taining 21 percent chromium and 9 
percent nickel, designated as the HF 
type, as the material most likely to 
provide the combination of strength 
and corresion resistance required tor 
“intermediate temperature” (900 
1,400 deg. F.) service. Tests to date 
indicate that this alloy offers a prom 
ising solution to the requirements of 
such service. 

Several years ago it was recognized 
that increased use of industrial proc- 
esses operating in the 900-1,400 deg 
F. range would create a demand for 
a somewhat lower alloved material 
than the grades normally employed 
at higher temperatures. A limited al- 
lov development study was author- 
ized by the Alloy Casting Institute as 
part of the broad high temperature 
research program sponsored at Battelle 
for many vears bv the national organi- 
zation of high allov foundries. But 
when the post-Korea rearmament pro- 
gram rapidly brought about a shortage 
in the nickel supply, this added incen- 
tive caused the project to be given 
prime consideration, and intensive 
work was started in October 1950. 

By June 1951 the nickel shortage 
became so acute that the National 
Production Authority started a pro- 
gram of “downgrading” allovs. This 
was formalized for heat resistant ma- 
terials by order M-S80, Schedule C, 
issued last December. The order 
places maximum limits on the nickel 
and nickel-chromium contents per- 
mitted for various temperature zones. 
For certain furnace parts and for oil 
refinery, svnthetic rubber processing. 
cement mill and power boiler equip 
ment in the intermediate temperature 
zone, the order limits maximum nickel 
content to 11 percent. Thus, allovs 
of the HF composition are the maxi 
mum permitted by the order for such 
uses. 

The Battelle research team, under 
the supervision of J. H. Jackson, is 
now investigating a scries of 14 com- 
positions within the HF alloy speci- 
fication range, to determine which 
compositions will offer optimum me- 
chanical properties at clevated tem- 
peratures. If the present research on 
HF alloy continues favorable, then 
users should be able to substitute this 
grade in many intermediate tempera- 
ture applications for materials con- 


Curemicat Encinerrinc——May 1952 


INERT GAS GENERATORS 


Portable R-C inert Gas Gen- 
erator used for purging oper: 
ations and stand-by protec- 
tion in large gas-producing 
plant. Capacity 15,000 cfh. 


If your operations involve materials or processes which might 
cause an explosion-produced fire, you can reduce the risk with 
R-C Inert Gas Generators. In many instances, the relatively small 
cost is absorbed by savings in insurance costs. 

These mobile or stationary units instantly produce a continu- 
ing flow of inert gas, for use in purging gas or liquid lines, 
blanketing dangerous areas and for many other industrial uses 
involving the handling or storage of explosive materials. 

R-C Inert Gas Generators are compact, simple and inexpensive 
to operate, with either oil or gas as fuel. They are available in 
capacities from 1,000 efh to 50,000 cfh, with characteristics to 
match specific requirements. 

Where even a relatively low explosion hazard exists, one inci- 
dent might produce a disastrous fire. Ask for details on how such 
dangers may be averted with R-C Inert Gas Generators. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 
526 Illinois Avenue, Connersville, Indiana 


by explosion or fires. 
6,000 cth. 


Reg. U. S. Pat. Off. 


ONE OF THE DRESSER INDUSTRIES 
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taining from 30 to 100 percent more 


R 
nickel, thereby freeing supplics of this 
vital element for higher temperature 
applications, where its use is indispen- 


Economical—Dependable ... sable. 
een 7 ae The HF grade probably would have 


PUMPS + FANS « COMPRESSORS been investigated for this use a long 
Featuring: — time ago, except for the mistaken as- 
sumption that its properties in the 


* SOLID STEEL ROTOR . . . gives high 900-1,400 deg. F. range are markedly 


efficiency for low-speed, direct drive. inferior to the higher alloy materials 
now used. This incorrect idea doubt- 


@ LABYRINTH SHAFT SEAL . . . positively less arose from the fact that the 
prevents leakage. Eliminates wear and w ought stainless steels containing 
an ibout 18 percent chromium and 8 per- 
seizing. cent nickel, have considerably less high 

temperature strength than the cast al- 
Available in various types and frame | loys of the 25 percent chromium— 
sizes up to 600 Horsepower. 12 percent nickel and the 35 percent 
nickel—15 percent chromium types. 
For full information on how Whiton Turbines However, this is not true in cast al- 


loys, since the latitude of composi- 
can fill your requirements, tions possible in cast alloys use 
Turbine Division. of chemical ranges unsuited to wrought 

alloy production. ‘Tests now being 
| made indicate the cast HF materials 
to have strength properties compar- 
able to higher alloyed cast grades at 
these intermediate temperatures. 
This development is a striking il- 
lustration of the fact that the same 
nominal composition in wrought and 
cast alloys does not mean that me- 
| chanical properties of cach material 
are the same—frequently, they are 
quite different. This situation points 
up the necessity for using the ACI 
DUST-TIGHT alloy designations in ordering cast- 
LIGHTING ings, rather than the AISI type num- 
FIXTURES bers (302, 304, etc.) which are associ- 


ated with wrought materials only. 


... for hazardous locations where 


flammable or explosive dusts are Lead-Clad Copper 


present. Class Il, Groups 
and Class Il. Branches Out 


Lead-clad copper cooling coils used 
in conjunction with Freon refrigerants, 
ind lead-clad copper electrodes are 
among the newer developments in the 

F Lempholders are located use of this material of construction 


within the conduit box as- i are Te -hemic 
4+ *%>4- which are of interest to chemical en 


R&s hy pe DL Lighting Fixtures contribute outstand- gineers. 
simplicity! "They constraction and without segard to cise D. T. Armstrong, metallurgist- 
Operate very cool — ‘wa iow al- 4 
lowable temperatures for this type of Pin Fon nrg . style of fixture. Grumman Aircraft F nginecring Co.., 
and Jack Montgomery, South Shore 


Two exclusive design features, in addition to basic « 
advantages common to other well-constructed dust- wv > 2 All fixture — globe — Re- Refrigeration, recently announced 


tight fixtures, assure faster, easier installation, cleaning flector assemblies fit either T 
end relamping They're made of cast alumiaum alloy base and are easily attached these developments. The work was 


— designed with streamlined simplicity —and shaped | carried out using Cupralum chemi 


to prevent dangerous accumulation of dust i 
Wihe or icles. without | cally-bonded lead-clad copper, devel 


| oped by Knapp Mills, Inc. 


tions. 
standard to all fixtures. They ac } Coils of lead-clad copper using 
commodate any fixture — globe —re lirect . ; f Fre ] d h 
Geceoe assembly en 100 02 200 want direct expansion of Freon len them 
sizes. : selves to severe cooling problems in 


volving sulphuric acid. Lead sup- 
plies the corrosion resistance, copper 
the optimum combination of heat 
transfer and strength, and Freon (non 
corrosive to copper) the cooling over 
that attainable with water. Such coils 


RUSSELL & STOLL COMPANY, INC. + 125 BARCLAY STREET, NEW YORK 7, N.Y Fi 
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The ability of Nash Compressors to maintain original performance 

over long periods is no accident. Nash Compressors have but a single 

moving element, the Nash Rotor. This rotor is precision balanced for No internal wearing parts. 
long bearing life, and it revolves in the pump casing without metallic No valves, pistons, or vanes. 
contact. Internal lubrication, frequent cause of gas contamination, is 

not employed in a Nash. Yet, these simple pumps maintain 75 lbs. No internal lubrication. 
pressure in a single stage, and afford capacities to 6 million cu. ft. Low maintenance cost. 

per day in a single compact structure. 

Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- Desired delivery temperature 
ferent principle of operation, which offers important advantages often Automatically maintained. 
the answer to gas handling problems difficult with ordinary equipment. 

Nash Compressors are compact and save space. They run without Slugs of liquid entering pump 
vibration, and compression is without pulsation. Because there are no will do no harm. 
internal wearing parts, maintenance is low. Service is assured by a 75 pounds in a single stage 
nation-wide network of Engineering Service offices. Write for 
bulletins now. 


NAS ENGINEERING COMPANY 
312 WILSON, SO. NORWALK, CONN. 


Saves floor space. 


Cuemicat Encingerinc—May 1952 319 


is 
3 
rye 
4 
4 


COTTON SEED REDUCTION 
FOR OlL EXTRACTION 


A single RD-18 Rietz Disintegrator with 50 
HP, operating on both whole cotton seed 
and cotton seed meats, handles approxi- 
mately 8,000 pounds per hour ahead of 5 
expeller presses; supplies presses with the 
fluffy, finely-ground product required for 
maximum oil extraction. Many similar ap- 
plications on nearly all vegetable oil seeds. 
Rietz Disintegrators are also used in the 
reduction of extracted press cake and 
solvent extracted flakes, producing a uni- 
form meal for feed. The versatility, high 
capacity and dependable performance of 
these units offer a solution to many of 
the problems involved in the 

processing of oil-bearing seeds. 


Write for free technical bulletin 
covering the above installation. 


Equipment for the food and chemical 


process industries 


MANUFACTURING CO. 


Santa Rosa, California 


HAVE ENTRAINMENT PROBLEMS? 


HAS the ANSWER... 


wert us 
IONS 
YOUR 


Pictured above is a Peerless 5000+ W.P. Sepa- 
rator. It is removing condensate and lubricating 
oil from the reaction gas to pre- 
vent contamination of the cata- 
lyst, for production of ammonia. 


Consult Peerless for help in solv- 
ing your entrainment problems. 


PEERLESS MANUFACTURING #CO. 


PEPRESENTATIVES IM ALL PRINCIPAL CITIES 
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are contributing toward the mass pro 
duction of anodized aluminum. 

Electrodes made of lead-clad cop 
per have the advantage over standard 
ead electrodes in that lead possesses 
only 7 percent of the current capacity 
provided by copper. A variety of im- 
provements in hard chrome plating, 
in electrochemical processes, and in 
the function of storage batteries now 
seem probablc 

Progress is being made in the field 
of copper-clad steel, as well. A new 
patented method of inseparably bond 
ing the two metals using a vapor flux 
has been developed by W. L. Ulmer, 
of the Superior Flux and Manufactur- 
ing Co., Cleveland. He claims that 
the other copper cladding processes 
yield sheets or plates that are not 
ordinarily completely bonded, and 
the sheets made do not usually take 
deep draws as do sheets made by the 
new process. Copper-clad steel is used 
where the strength of steel and the 
corrosion resistance of copper are de 
sired, as in tubing, tanks, digesters, 
etc. 

The Whitney-Apollo Corporation, 
Apollo, Pa., are licensees of the new 
process, and are getting ready to go 
into production of copper-clad shect 

—End 


For purge systems, liquid level and 
specific gravity measurements. 


Maintains constant purge rate regard 
less of down stream pressure changes 
@ Supplied with fixed flow rate ori 
fice @ Eliminates supply pressure reg- 
vilator @ Pressure rating 600 P.S.1 
@ Supplied with differential indicator 
@ Standard flow rotes available .5-1- 
2-5-25-50 S. C. F. H. 


Write for Illustrated Bulletin. 


INSTRUMENTS, INC. 


122 N. Madison Tulsa 6, Okla. 
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POSEY IRON 


Large industries... and small...save money b 
consulting the Posey Iron Works at four critical points 
in tank fabrication: 

|. When type and size of tank are being determined. In 
its forty-two years of practical experience, the Posey 
Iron Works has accumulated a thorough “backlog” 
of helpful information. 

2. When special storage problems must be solved. Posey 
Iron has the facilities required to meet special 
requirements. 

3. When corrosive liquids must be handled. Posey l|ron 
engineers are well qualified to advise on the alloys 
needed to handle the various corrosives—including 
sulphuric acid. 

4. When tank is ready for erection. Posey Iron is 
equipped to give complete service in erecting tanks. 
Posey Iron Tanks are constructed with flat, ellipsoidal 
or radial cone bottoms... with structural or tubular 
columns. All standard codes are met. It may pay yo 
to check with Posey. Write today. 


PRODUCTS 
Tanks 


Stacks 


Digesters 


Pipe 


Pressure Vessels 


General Steel 
Plate 


Construction 


Recently installed Posey Iron tank with 
150,000 gallon capacity. 34’ diameter; These four Posey Iron stacks measure 23' 


12'6” on straight shell with ellipsoidal diameter x 12'6" diameter x 192’ 6” high. 
top and bottom. 


POSEY IRON WORKS, 
LANCASTER, 
York Office: Graybar 
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Farrel speed reducers are made in a number of different types, 
with a wide range of ratios and capacities. Designs include 
single, double and multiple reduction units, speed change units 
having two or more selective speeds, right angle drives, and 
drives to meet special requirements. 


All units are supplied with precision gears, generated by the 
famous Farrel-Sykes process for smooth, quiet, efficient power 
transmission; shafts and bearings factored to safeguard against 
interruption of vital processes; gear cases proportioned to with- 
stand repeated heavy peak loads; joints sealed to prevent 
entrance of dirt. 


Send for further details of these designs. Ask for a copy of 
Bulletin 449 — no cost or obligation. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffalo, N.Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, Detroit, 
Chicago, Minneapolis, Portland (Oregon), Los Angeles, Salt Lake City, Tulse, 
Houston, New Orleans 
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Are Your Profits Going Up In Smoke? 


Let Bailey Controls Help Cut Down Your Production Losses 


Process materials or fuels that go up the stack as dust 
or products of incomplete combustion are the same 
as money thrown to the four winds. But unlike money, 


this air pollution is not welcome in your community. 


Your local Bailey Engineer can help you reduce this 
waste—and improve your relations with smoke pre- 
vention officials. The solution he offers will be based 
on many years of Company experience in the burn- 
ing of commercial and waste fuels. He has information 
which will help you to arrive at the best control set- 
up for fuels, fired singly or in combination in a wide 


variety of furnaces, heaters, kilns, ovens and dryers. 


BAILEY 
SMOKE DENSITY 
RECORDER 


His selection of meters and controls for your needs 
is based on a complete line of equipment. He can offer 
you Fuel—Air Ratio Meters or Gas Analyzers; Pneu- 
matic or Electric Telemetering; Orifices, Flow Nozzles, 
Venturis or Weirs; full size or miniature instruments 
—and an infinite selection of automatic control 
systems from which to choose the one best suited to 
the operation of your process 

Bailey Engineers are located in almost every large 
industrial center. A call to our nearest office is a good 
first step in the solution of your fuel economy and 


smoke prevention problems. P-25 


BAILEY 


METER 
COMPANY 


1054 IVANHOE ROAD 
CLEVELAND 10, OHIO 


Process TEMPERATURE + FLOW 
“PRESSURE - LEVEL 


oat GAS ANALYSIS RATIO 
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The author suggests quick calculating . . . 


Crude setups for fast, definite answers. 


Tips for Engineers in Research 


To contribute effectively to research you need a bag 
of engineering tricks, a knack for rapid mental calculations, 
common sense that gets to the heart of a problem. Develop- 
ing these may double your efficiency. 


(. H. WINTER, JR. 


In industrial research, one principle 
usually overrides all others: get the 
answer as quickly as safety and the 
required degree of accuracy permits! 
lime is the essence of research costs 
and research results. Many ideas can 
be evaluated by a single—or mavbe a 
very few—well chosen critical. tests 
Many enginecring calculations can be 
ipproximated — by 
thumb. If roughly quantitative tests 
ind approximate 
ible—and they usually are in the earh 
then en 
gincers in research should be just as 
able to carry out the shortcut meth 
ods as they are able to execute de 
tailed calculations and experiments 

he engineer in research who guides 
himself by thes« principles will prob 
ably find himself doing things which 
appall his design and construction 
brethren as crude engineering. This 
is as it should be. The job is to get 
the answers quickly, not to impress 
other segments of the profession. En 
gineering excellence is a subjective 


simple rules of 
inswers are accept 


Stages of an investigation 


C. H. Winter ,JR., is a Section Man 
ager in the Chemical Division of Du 
Pont’s Pigments Department at New 
port, Del. He came to engineering for 
research after seven years of general 
enginering experience. He is a regis- 
tered engineer (Del.) 


quality that has no place in the objec- 
tive business of research. 


GET TO THE HEART OF THE PROBLEM 


Yet how often docs a young engi 
neer spend days enthusiasticallly exer- 
cising his ability to size a heat ex- 
changer neatly or to save Btu.’s when 
he should be working to answer the 
all-important question, will this prox 
ess work? 

he engineer in research should get 
to the heart of the experiment. Hk 
should not hesitate to do things un 
onventionally if such actions will help 
to avoid delay. 


LEARN RAPID MENTAL CALCULATING 


If crude engineering is to be con 
doned—or even encouraged—to save 
time, it follows that the engineer in 
research should develop methods for 
obtaining approximate answers in a 
hurry on routine calculations in fluid 
flow, heat transfer, and the like. If 
these methods are simple enough for 
mental arithmetic, the engineer will 
find that using them will help him 


* There are actually two kinds of engi- 
neering involved in researc (1) secreen- 
ne of possible products and processes to 
get approximate, but definitive, answers 
with the minimum expense in time, money 
and manpower; (2) careful development 
of process and engineering data for use 
by design engineers. The author is speak- 
ing about the first type exclusively. 


think in quantitative terms. They wil: 
help him get the feel of problems. 
Later, as a supervisor, these methods 
will help him to check mentally the 
work of his men and thereby keep up 
with them. His ability to contribute 
to group discussions will increase. 
These tools are self sharpening. 

Here are examples of quick calculat- 
ing methods that require only a little 
practice to master. A good method. 
when recognized, should be examined 
critically and then exercised consciously 
until it becomes a_ subconscious 
thought process. One of the best ex- 
amples of such a method is the ve- 
locity head concept of fluid flow de- 
scribed by C. E. Lapple (Chem. Eng., 
May 1949, p. 96): 

1. 8 ft./sec. of any fluid will develo 
a velocity head of 1 ft. of that, uid. 

2. Velocity head varies as the 
square of velocity. 

3. In turbulent flow, the static 
head will decrease by one velocity 
head for every 30 to 40 pipe diam- 
eters. 

The concept can be roughly ex- 
tended by assuming a loss of one ve- 
locity head for each change of direc- 
tion or enlargement. On small lines 
this method will generally suffice to 
permit = calculations of minimum 
standard pipe size. 

Another tool is the 1/e rule for 
roughing out a multitude of problems 
involving logarithmic decrement or 
decay. This rule is easier to use than 
to state: 

When something is changing at a 
rate which diminishes in proportion 
to how much remains unchanged, it 
will be 1/e or 37 percent unchanged 
at the time it would have been com 
pleted had the initial rate been main 
tained. 

Example 1: A 100 CFM positive 
displacement pump is used to evacu- 
ate a 100 cu. ft. tank. What will the 
pressure be after 1 min.? 

Ans.: 0.37 atm. 

What will the pressure be after 2 
min.? 

Ans.: 0.37 x 0.37 = 0.137 atm. 

How long will it take to pump 
down to 10 mm.? 

Ans.: After first minute: 760 x 
0.37 = 280 mm. 

After second minute: 280 x 0.37 
= 104 mm. 

After third minute: 104 x 0.37 = 
38 mm. 

After fourth minute: 38 x 0.37 = 
14 mm. Cal! it a 4+ min. 

This problem may be roughed out 
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LUNKENHEIMER “Causul”* Metal Valves 
Resist Acids and Corrosive Fluids 


The following are typical of the many acids end corrosive fivids — 
“Cavsul” Metal Valves handle withost corrosion in the volves: 


cations. A confidential information blank is in- 
cluded with the Circular. Just fill it out, return 
it, and our engineers will 
“Causul” Metal Valve for any specific service you 
name. Write The Lunkenheimer Co., Box 360P. 
Cinci 


the correct 


LUNKENHEIMER 
THE ONE NAME IN VALVE 
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Alcohol {Sede ond Sulfate or Kraft Processes) 
Alkatlis Black Liquor Fig. 1639-8 ee, 
Ammonium Hydrate Potas-ium Hydroxide = 
Ammonie-Gaseous Pyroligneous Acid S 
¢ Amy! Acetote Producer Gas (corrosive) = 
: Rayon Solutions (except these containing 
: Benzene copper salts and acetic acid) 
Brines—Nevtral Salty Crude Oils 
Calcium Chloride Sludge Acid (Petroleum and Coke 
Calcium Chloride By product) 
Calcium Hydroxide Sode Ash 

Corbolic Acid Sodium Aluminate 
Coustic Sode—25% 150°F. Sodium Bicarbonote a 
Covstic Sodo—S0% 150°F. Sodium Corbonote 
Caustic Soda—50% 220°F. Sodium ydrenide A 
~ Cerbon Bisuifide Sodium Silicate 
Carbon Tetrachloride (Pius 5% H Cl) Sodium Sulfide j 
Chrome Alum Sodium Sulfite (neutral or alkaline) 
Creosote Sour Mash (Distilleries) 
x Crude Ol Sulfur Chloride 

Cyanides Sulfuric Acid—5% 60°F. 
Ethyl Acetate Sulfuric Acid—78% 80°F 
Ethy! Chioride Sulfuric Acid—95% 80°F “ON 
Fotty Acids (Aciduleted) Sulfuric Acid—5% 150°F. 4 
> Gorbage Liquor Sulfuric Acid—S0% 150°F. 3 = 
Gaseline (Sour) Sulfuric Acid—78% 150°F. LOW ICE : 
Hydrogen Peroxide (U.S.?.) Tankoge {highly = ve = 
Oleic Acid Aluminate treated waters \ 
“Reg. T/M of The L Co. 8 
WRITE FOR Circular 592 which explains “Causul” Bee 
Metal Valve properties, trims, and typical appli- % 


CENTRI GP) MERGE 


Still the Best Answer to Your 


DUST « 


CENTRI-MERGE 
ie COMPLETELY 
sutomatic in every 

of operation, 
COLLECTS dust and 
fumes as soon as they 
occur, CLEANS by 
high pressure water 
ection, DISPOSES 
by mechanical con- 
veyor Dust and 
fumes are forced 
back on « stream of 
air to collection unit, 
washedand scrubbed 
from the air into 
tank below, perma- 
nently trapped un- 
der water for quick 
disposal as sludge. 


Our engineers will 
be pleased to consult 
with you in the solu 
tion of your problem. 


Here are Several Reasons W 


FUME, PROBLEM. 
bj 


CENTRI-MERGE greatly reduces heating cost by recirculating cleaned 
air in many cases, occupies a minimum of valuable space, is easily 
installed 
gives non-fluctuating cleaning efficiency every minute 
of the day, collects and disposes of dust and fumes immediately. 
CENTRI-MERGE operates at constant efficiency during many years of 
trouble-free service. 
CENTRI-MERGE eliminates health or fire hazard in dust control by its 
automatic removal as sludge. 
CENTRI-MERGE is always dependable, never requires a shutdown dur- 
ing working hours for cleaning of routine maintenance. 
CENTRI-MERGE is engincered for © expense, is 
a compact, self-contained unit. constructed for flexibility of arrange- 
ment to suit plant requirements. 


is vital to your process ~~ 


PREVENTS AIR LEAKAGE AT THE 
DISCHARGE OF PNEUMATIC EQUIPMENT 


This precision-built rotary feeder is specially designed 
to eliminate air leaking into the collector . 

and to feed dust out of the system as it is collected. 
Used as a volumetric unit, the Prater Rotary Airlock is 
ideal for feeding granular or powdered materials 

into mixers, blenders, hoppers at a pre-determined rate! 
The Prater Rotary Airlock 

as a complete ‘package unit” or may be purchased 
without motor, 


PRATER PULVERIZER COMPANY 
1517 So. 55th Court, Chicage 50, Ill. 


Feeder is furnished 


You anp Your Jos, cont. . . 


mentally by dividing successively by 
three. 

Example 2: Water is run into an 
agitated 1,000 gal. tank of methanol 
with an overflow at the 1,000 gal. 
level. What will be the methanol con- 
centration after 1,000 gal. of water has 
been added? 

Ans.: 37 percent methanol. 

Example 3: A piece of steel at 100 
deg. C. was observed to cool to 95 
deg. C. in 5 min. in 25 deg. C. ai 
How long will it take to cool to 30 
deg. C. (temperature difference is dis 
appearing at a rate proportional to the 
temperature difference). 

Ans.: Initial cooling rate 
C. per min. Linear time to 
C. = 75 min. In 
cool to = deg. +0.37 
53 deg. 

In min. will to 25+ 0.3 
(53-25) = 35 deg. C 


= des, 
25 deg. 
75 min. will actually 
{ 100 25 - 


In 2251 = will cool to 25 +0.37 
(35-25) = 28.7 deg. C. Call it 200 
min. 


This rule can also be applied to 
radioactive decay, washing problems, 
purging problems and many others. 
f the Bs is used several times, the 
engineer soon develops an ability to 
recognize situations where it may b: 


| apphied. 


Along with his —~ methods, an 
engineer in research should develop 
a bag of tricks—unconventional ways 
to do things quickly and cheaply 
where time is more important than 
operating cost. For example: a pro 
fe process requires hot water at 
150 psi. 

The assembling of the conventional 
pump, motor, heat exchanger, and 
piping might take weeks or even 
months before experimental evalua- 
tion could begin. An engincer in re- 
search would look for some way to 
beat the rap. He might for example, 
strip the insulation from a run of 
overhead high pressure steam line and 
take hot condensate from the low end. 
The preliminary data might properly 
result in abandoning the proposed 
process before the purchase requisi- 
tions for conventional equipment 
could have been processed. The decks 
would then be clear and ready for the 
next idea. Yet what design engineer 
would consider condensing steam for 
hot water? 

Instrumentation, although vital in 
operating plants, might often be 
profitably avoided in the early stages 
of the development by practices nor- 
mally considered wasteful. 


LEARN TO BE RESOURCEFUL 


An engineer in research should cul- 
tivate his inventive talent. A few hours 
of thought can save weeks or more in 
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PRATER ROTARY AIRLOCK FEEDER 
~~! 


Atthe Cleveland Electric Illuminating Company's 
Ridge Road Substation, this installation of 
Westinghouse Metal-Clad Switchgear is setting 
an excellent service record. And what they say 
about it suggests a savings opportunity for you: 
“We particularly like its low maintenance 
characteristics. In two years of operation, 
there bas been a minimum of inspection and 
maintenance. Expected result is an appreci- 
able long-range saving.” 
Some of the features contributing to this saving 
are easy accessibility to component parts, simple, 
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"Keeps Maintenance Cost Down!" 


fast removal and replacement of draw-out air 
breakers, and exclusive “De-ion”® circuit 
interruption. 

The complete story of the savings possibilities 
of Westinghouse Unitized, Metal-Clad Switchgear 
is contained in Booklet B-4016. For your copy 
write Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Penna. )-60767 
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Exhovst hoods ord piping, engineered to fit the 
Jeb, capture dust particles at the source, before 
they con escape to covse trouble and cost money. 


Pangborn 
presents 
Woodall 


*How Woodall Industries, Inc., uses Pangborn 
equipment to save $14,000 per year! 


Woodall Industries, Inc., Long 
Island, N. Y., produces Masonite 
panels in varying shapes and sizes 
for the automotive, railroad, tele- 
vision, and refrigeration industries, 
to name just a few. Shaping and 
drilling these panels produces Ma- 
sonite dust—and plenty of it! 

Without an effective system of 
dust control, Woodall workers 
would soon be knee-deep in dust. 
Thus, the Pangborn Dust Control 
System installed at Woodall would 
be essential at any cost. The beauty 
of the system, however, is that it 
doesn't cost at all—but actually pays 
its own way, with a nice profit to 
boot! 

That's because this Pangborn 
Dust Control System not only 


maintains a dust-free plant, but 
also provides all the fuel for all 
heating and processing require- 
ments, by conveying the Masonite 
dust from its source to a boiler 
furnace. Savings in oil alone have 
been figured at about $14,000 a 
year! 

Add to this the savings in “house- 

keeping” costs, benefits in improved 
health and morale of employees— 
and you can see why Woodall is so 
enthusiastic about their Pangborn 
Dust Control System. 
What are your Dust Problems? 
Find out what Pangborn can do to 
solve them. Write today for Bulle- 
tin 909A. Address: PANGBORN Cor- 
PORATION, 2600 Pangborn Blvd., 
Hagerstown, Md. 


Look to Pangborn for the latest developments in 
Oust Control and Blast Cleaning equipment 


DUST 
CONTROL 


STOPS THE DUST HOG from stealing profits 


You & Your Jos, cont. . . 


the laboratory or the pilot plant. For 


example: It was desired to determine 


roughly the vapor pressure of a certain 
inorganic material which was be 
lieved to boil at about 1,700 deg. C 
After considering and discarding 2 
number of proposed methods as —_ 
less or time consuming, a simple idea 
evolved. A small piece of material was 
placed in the sealed end of a 4 in 
silica tube. The open end of the tub 
was connected to a vacuum pump and 
the sample degassed at red heat. The 
tube was then sealed off with an oxv- 
hydrogen torch, leaving the sample in 
a silica capsule with a long handle 
Using the same torch, the capsule was 
heated while an assistant observed 
with an optical pyrometer. At about 
1,700 deg. C. the silica capsule soft 
ened and collapsed. The blob of vis 
cous silica was kept in the flame by 
slowly rotating the handle. At about 
1,900 deg. C. the blob expanded into 
a cellular mass. This simple experi- 
ment was conceived and executed in 
one day. It may have saved several 
man months. 

An engineer is always an economist, 
a man who can do for one dollar what 
anyone can do for five. A chemical en- 
gineer in research must deal with two 
economies. He must guide his work 
by the economic laws governing the 
supply and demand for chemical prod- 
ucts, but he must perform his work 
while observing the economic facts of 
life of the research laboratory. He 
should extend his quick calculating 
methods to include a few to help him 
rough out the size of a market, the 
cost of his proposed plant and prod 
uct, and the time required to develop 
them. 


BE A GENERAL PRACTITIONER 


Just one more point before leaving 
the subject. Insofar as possible, the 
engineer in research should cultivate 
self sufficiency. He should not court 
delay by relying heavily on consultants 
or specialists to help him solve his 
day-to-day problems. 

Large companies usually have a bat 
tery of specialists available to assist 
the vounger engineers. Their services 
are unquestionably valuable, but they 
can be misused by engineers in te- 
search. Such an engineer should use 
specialist services to help guide his 
long-range thinking and to educate 
himself so that he may handle his 
routine problems quickly. Only rarely 
can a consultant help save time on a 
routine problem. Generally his view 
point is that of the design engineer 
or operating supervisor. He is a busy 
man. Often when needed in a hurry, 
he may be found in a mecting, on 
vacation, consulting at the Saskatche 
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wan plant, or merely swamped with 
work. The engineer in research should 
be an on-the-spot general practitioner. 

If the modus operandi suggested by 
the foregoing paragraphs seem rough 
and crude, the reader should realize 
that a research man must sift dozens 
or hundreds of ideas and proposals to 
find the few worthy of more ¢x- 
tensive study. Unless he adopts such 
methods, he would become hopelessly 
mired in a morass of alternatives and 
sub-alternatives. The months could 
— while his company’s competitors 
orge ahead. 

F. R. Bichowski, in his book “In- 
dustrial Research” makes the follow- 
ing statement, “The research man, if 
he is to be worth anything, must be 
able to find the grain of gold in the 
pan of gravel; the ne en engi- 
neer must be able to see the fly in the 
ointment.” The development engi- 
neer in his example developed a me- 
chanical product into a salable form. 
The engineer in research is first a re- 
search man. As the job takes form, he 
should consult with design men and 
specialists to whom he may eventually 
pass the ointment, flies and all. 

To the research-minded reader, 
these thoughts must certainly seem 
trite. Yet years actually pass before a 
research man with chemical engineer- 
ing training and indoctrination, would 
instinctively agree that in research, 
engineering is a kit of tools, not a 
career. —End 
Invitation 

With this month’s publication, You 
and Your Job completes its first year 
of service to you, the engineer—not 
as a technical man, nor a cog in a 
wheel, but rather as a pretty impor- 
tant human being. A human being, to 
borrow from Shakespeare, with eves, 
ears, feelings, passions . . . 

Don’t misunderstand. This is not 
our swan song. Your enthusiastic re- 
ception to the series prompts us to 
hope for 20 more years like the last. 

Fou can help even more. We'll con- 
tinue to look forward to your com- 
ments—in letters, personal conversa- 
tions, or remarks on the continuing 
readership surveys that go to 1,000 of 
you each month. 

We value these criticisms very 
highly, whether they are like the cryp- 
tic one word “Bunk!” that we once 
received or friendly words of praise. 

Your suggestions on subject matter, 
presentation or anything else, are wel- 
come, respected, requested. 

So, if we haven't gotten to your pet 
subject yet, why not catalyze the reac- 
tion by telling us what you'd like to 
see and why you'd like to see it. 

Do you want to join our fast-grow- 
ing alumni of authors? Drop us a line 
and let’s discuss it. 
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- Blast Cleaning Unit 
js PORTABLE! 


tanks, bridges, structural work be- 
fore painting. Six sizes, stationary or 
portable, from... . $319.99 and up 


SPEEDS. POLISHING! 


Removes scale, and 
directional grind- 
ing lines. . . 
prepares sur- 

faces for plating 
and holds toler- 


$1410.00 and up 


COMPACT Blast Cabinet. 


at the SOURCE! 


Pangborn indus- 
trial type Unit 
Dust Collectors 
trap dust at 
source. Machine 
wear is minimized, 
housekeeping and 
maintenance costs 
reduced. Solves 
many grinding and 
polishing nuisances 
and material 
losses. Madels from 


$286.08 and up 


for SMALL WORK! 


rust, scale, grime, 

dirt, paint, etc., 

in a few seconds. 

Saves money all 

year round. Models from up 


Look to Pongborn for the latest developments in Blast Cleaning ond Dust Contro! Equipment 


for more 
intormation 

[_] Blast Cleaning 
Cabinets 

[_] Blast Cleaning 
Machines 
Unit Dust 

a} 

(C1 Hydro-Finish 
Cabinets 


MAIL 
COUPON 
FOR DETAILS 


Zone State 


3 
Precision. Finishing 
including re- / 
moval of rust, ances to .0001”! 
dirt, scale,etc. Liquid blast 
Economically reduces costly | 
large ob- and finishing » 
Ideal for pro- 
ducing smooth, 
PANGBORN CORP., 2600 Pangborn Bivd., Hagerstown, ie | at 
I I've checked at the left. 
329 


YOUR “CAKING” PROBLEMS 
SYNTHETIC SILICAS 


THIS IS THE ANSWER TO 
DAVISON FINELY-SIZED 


Being chemically and physically inert, they are 
adaptable in many varied applications. 

Davison finely-sized, amorphous synthetic silicas 

of high purity are currently being used as anti-caking 
agents in dyes, chemicals, insecticides, foods and 
pharmaceuticals. Davison's diversified experience and 
years of research are available to aid you in your 
caking problems. For additional information, 
specifications and samples of Davison silica gel 
write, mentioning your proposed application. 


Where caking is a problem, Davison finely-sized 
synthetic silicas offer double-action control. When such 
silicas are mixed with a granular or powdered 
product they not only add a thin but effective coating 
to the particles, but also adsorb the moisture or 
mother liquor that otherwise would accelerate 

caking. These Davison silicas are as small as .5 
micron diameter with uniformity of structure insured 
by rigid production controls. They offer 

surface areas up to 1000 square meters per gram. 


Progress Through Chemistry 


THE DAVISON C L CORPORATION 
Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS. SILICOFLUORIDES AND FERTILIZERS 
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The fact of the matter is we're in business to 
help you stay in business . . to help you make *; 
a profit. We're in business because it's people 
like you who take advantage of our unlimited / 
experience in designing and building Mate- . 
rial Handling Equipment of all kinds. 


Why shop around? From one source— 
Jeffrey—you can obtain an abundance - 
of sound advice as to the proper unit - 
(or complete system) to do your par- 
ticular job, whether it’s conveying, 
elevating, feeding, drying or cool- 

ing, crushing or pulverizing, pack- 

ing, transmitting power, etc. 


Lots of engineering experience 
. « hundreds of installations . . 
dependable equipment. You 
can't beat a combination like - ; 
that when you want mech- | ; 
anization without guess- 
work or loss of time— 
without losing faith. 

We'll be glad to help, 


Photos (top to bottom’: Spiral Conveyor, Belt Conveyor, Bucket Elevators, Electric Vibrating Feeders, Electric 
Vibrating Tubular Conveyor, Constant Weigh Feeder and Pan Conveyor, Pulverizers and Chain Drives. 
Apron Feeders Screens Belt Idlers Coolers 
Belt Trippers Shredders Car Pullers Crushers 
Skip Hoists Dryers 


> 


is 
Mew bargh 
The Cation Werke & “Wig. Bux yres, Onte 
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MAN OF THE MONTH: Foster D. Snell 


Winner of the Fourth Annual Honor Scroll 
Award of the American Institute of Chemists, he 
heads his own New York firm of consulting 
chemists. 


There's no mystery in how Foster D. Snell, Inc., chemi- 
cal consultants, grew from a one-man operation to one 
employing over 100 persons. Even a brief look at the 
personal qualities of its scientist-businessman founder 
makes the solution quite plain. 

Foster Snell could have been the original model for the 
idage “Hard work never hurt anyone.” Since starting his 
firm in 1925 he’s been keeping stride with a schedule that 


John D. Coleman. President, National 
Society of Professional Enginéers. 
Supervisor, material utihzation, 
Frigidaire Division, General Motors 


Agriculture in 1942. Studied chem- 
istry and physics at Swarthmore 
College; attended Yale Law School. 


looks impossible on paper. Yet when he came down with 
German measles in March, none of his associates could 
remember the last time he'd missed a day at the office. 

On mecting him the dominant impression is of a man 
who knows where he’s going and is optimistic about get- 
ting there. As a chemist, an executive and in his personal 
life, he is basically an organizer. He attacks each job 
carly and methodically, whether discovering the factors in 
detergency, writing technical books or navigating his 33-ft. 
cabin cruiser. 

The lab coat Snell usually wears during office hours 
betrays his preference for research over administrative 
work. He has arranged things so that as little as possible 
of his time is spent on the business details of his organi- 
zation. 

He also has arranged to find time for activity in pro- 
fessional committee work and for boating and bridge. 

As for the committee work, he is past president of the 
American Institute of Chemists, a member of the council 
policy committee of ACS, a former vice president of the 
American Oil Chemists Society, a past vice president of 
the Society of Chemical Industry (he received their Gold 
Medal in 1949), a committee chairman of the National 
Research Council, president of the International Fat and 
Oil Commission of the Union of Pure and Applied 
Chemistry, treasurer of the Assn. of Consulting Chemists 
and Chemical Engineers. 

As for boating, he buys boats and turns them in as 
regularly as other people do cars. To him the pastime 
offers both a peaceful retreat and a challenge. Docking 
in Tarrytown, N. Y., he does a good bit of cruising on the 
nearby Hudson. 

Playing bridge gives Snell an outlet for his gambling 
instinct. Once a tournament player, he now gets more 
fun out of playing an interesting and difficult hand and 
going down 3 or 4 tricks than he does in making a per- 
fectly bid contract. 


search chemist in 1919, made man- 
ager of the control laboratories in 
1935. Studied at the University of 
Illinois. 


Corp. Chemical engineering gradu- Charles W. Walton. President, Com- 


ite of the University of West Vir- mercial Chemical Development 
ginia Assn. Manager, new products di- 
vision, Minnesota Mining and Mfg. 

Richard C. Ruffer. Manager of Amer- Co. New vice _ president-clect: 


ican Cvyanamid’s Valdosta, Ga., 
plant. For the past two years, man 
iger of the company’s Woodbridge. 
N. J., plant. Before that, manager of 
its Kalamazoo, Mich., plant. Prior W. T. Witter. 
to joining Cvanamid in 1942, tech 
nical service assistant with the Mead 
Corp., Chillicothe, Ohio. Ohio 
State graduate 


W. R. Allstetter. Vice president of the 
National Fertilizer Assn. Previously 


Wayne E. Kuhn, manager of tech- 
nical and research division, refining 
department, Texas Co. 


Assistant to the de- 
velopment manager, Monsanto's 
foreign department. Has been an E. B. Vliet 
assistant production department su- 

pervisor in the company’s John F.  S. R. Bell. Principal enginecr on syn- 
Queeny plant in St. Louis. With 
the company since 1946. 


S. R. Bell 


thetic resins and plastics, chemical 
plants division, Blaw-Knox. Gradu- 
ate of the University of Pittsburgh. 


with the Dept. of Agriculture as Elmer B. Vliet. Vice president and 


deputy director of the Office of Ma 


scientific administrator, Abbott Clarence L. Karl. Manager of AEC’s 


terials and facilities in charge of 
fertilizer and agricultural chemical 
programs. First joined the Dept. of 


Laboratories, North Chicago, Il. 
Has been director of control since 
1946. Started with Abbott as a re- 
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Fernald (Ohio) Area which super- 
vises construction and operation of 
the new feed materials production 
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BLOCKSON 


Steckson bos mode plant additiews In its 
deovors to keaop vp with the increasing Sedum 
phate demands of Amerteon industry. 


BLOCKSON CHEMICAL COMPANY 
JOLIET, 


Blockson Plant. . . Joliet, iil. 
@ Sodium Tripolyphosphate @ Chlorinated Trisodium Phosphate @ Monosodium Phosphate, Monohydrate BLOCKSON 
@ Tetrasodium Pyrophosphate, Anhydrous @ Trisodium Phosphate, Monohydrate ® Sodium Acid Pyrophosphate 

@ Sodium Polyphos (Sodium Hexametaphos- @ Disodium Phosphate, Anyhdrous © Sodium Silicofluoride 

@ phate) (Sodium Tetraphosphate) @ Disodium Phosphate, Crystalline © Sodium Fluoride 

@ Trisodium Phosphate, Crystalline  Monosodium Phosphate, Anhydrous © Hygrade Fertilizer 
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... it makes good sense to sit down 
and study out all the economic ad- 
vantages of salvaging, classifying, 
and up-grading dry industrial prod- 
ucts with Sutton Gravity Sepa- 
rators and Air-Float Stoners. Upon 
request, you will immediately 
receive a list of 98 different mineral 
and industrial products, each rep- 
resenting a distinct separating 
problem solved by “effecting a dit- 
ference in specific gravity through 
air-flotation.” Chances are S S & S 
Process answers your problem, too. 


ADDRESS DEPT. 


SUTTON, STEELE & STEELE, INC. 
1031 SOUTH HASKELL © DALLAS, TEXAS 


Paul Nawiasky. 


Robert C. Swain. 


NaMES IN THE News, cont. . 


center being built there. Previously 
manager of the AEC’s St. Louis 
Area, responsible for supervising 
construction and operation of ura- 
nium production plants at Mal- 
linckrodt Chemical Works and else- 
where in the vicinity. His successor, 
J. Perry Morgan, formerly chief of 
the staff technical branch of the 
New York operations office produc- 
tion division. 


Retired as associate 
manager of the process develop- 
ment department at General Ani- 
line and Film’s Grasselli (N. J.) 
plant. Joined Badische Aniline and 
Soda Fabrik, Germany, in 1907. 
Came to General Aniline in 1936 
from a post as head of the Alizarine 
Laboratory at Ludwigshafen, Ger- 
many. Doctorate from the Univer- 
sity of Berlin. 


Member of the 
board of directors, Stanford Re- 
search Institute. Vice president and 
director of research, American Cy- 
anamid. Joined the company as a 
research chemist in 1934, became a 
research executive in 1937. 


Harry I. Abboud. Transferred from 


Cabot Carbon Co.’s Ville Platte, 
La., plant to the position of assist- 
ant plant engineer at the company’s 
new Canal plant near Franklin, La. 


John P. Sachs. 


Chemical engineer, 
technical division staff, Visking 
Corp. Doctorate from Illinois In- 
stitute of Technology. Other new 
chemical engineers: David B. Speed, 
Ohio State; James E. Stice, Illinois 
Institute of Technology; Elio M. 
Tarika, formerly with Colgate 
Palmolive-Peet. 


Fred Ebersole. From production con- 


trol manager at General Aniline & 
Film Corp.’s Grasselli, N. J., plant 
to the newly created position of 
product line and inventory control 
manager. Joined the company 21 
years ago as assistant production 
chemist at its Rensselaer, N. Y.. 
plant. Later, production chemist in 
charge of the intermediates depart 
ment; section leader of the process 
development department, 1942: 
transferred to the Grasselli plant in 
1944 as assistant to the manager of 
process development. His successor 
as Grasselli production control man 
ager: Francis Charles, formerly su 
pervisor of production planning and 
control. Joined General Aniline two 
years ago coming from Plume and 
Atwood Mfg. Co. where he had 
been production control manager. 


Zay Jeftries, E. K. Bolton and J. R. 


Townsend. Members of the re- 
cently-formed committee on mate- 
rials of the Dept. of Defense re- 
search and development board. Dr. 
Jeffries: a former vice president of 


FIRST ARMY CERTIFICATE OF ACHIEVEMENT 


Colonel Martin B. Chittick, right, has been awarded the First Army Certificate 
of Achievement for his exceptionally meritorious and faithful service during the 
period from August 1949 to May 1952. Commanding officer and founder of the 
1966th Organized Research and Development Unit, New York, he is retiring after 
32 years in the Army and organized Reserve Corps. He is associated with Ameri- 
can Mineral Products Co. Presenting the award is Colonel H. A. Cooney, Chief 


of N.Y.MLD. 
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Permutit Research i in Ton Exchange Produces: 
Higher Efficiency Demineralization 


0.2 
Reduction of electrolytes to less than 
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lL. the Mixed Bed Demineralizer, Permutit has de- 
veloped equipment to produce water with total elec- 
trolytes less than 0.2 ppm, silica below 0.05 ppm. It 
is a single unit ion exchanger containing both anion 
and cation exchange resins in a homogeneous mix- 
ture. In one single stage, many separate demineral- 
izing steps are provided, so that mineral impurities 
reach the vanishing point. The residual content is so 
low that conventional methods of analysis cannot be 
used for accurate determination, and conductivity 
measurements are customarily used. The types of 
ion exchangers—both anion and cation—can be var- 
ied to meet individual requirements for which the 
Mixed Bed Demineralizer is used. Through such 
variation, the Demineralizer can be applied to many 
different uses. The latest development by Permutit 
is fully automatic control! 


For further information, write to The Permutit 
Company, Department CE-5, 330 West 42nd Street, 
New York 36, N. Y. 
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Contamination, Corrosion and Outgassing Free! 
VACUUM MEASUREMENT 


less thon 
cubic inch 
in the vocvum 


| refrigerator servicing. 


IN THE MICRON RANGE 


The Hastings Vacuum Gauge gives continuous 
direct readings in microns of mercury — with- 
ont cange switching or calibration factors. 
Only one control knob is needed for initial 
setting. After that, the calibration holds indefi- 
nitely, regardless of pressure changes. 


The stability and wide range of this gauge 
(1 to 1000 microns) makes it extremely suit- 


t | able for both laboratory and production use 


| in vacuum tube manufacture, distillation, auto- 

matic exhaust machines, dehydration and 
Its rapid response to 
pressure changes makes it especially suitable 
for leak detection, warning devices and pres- 
sure operated controls. 


Hasting’s exclusive noble metal thermo- 

couple design gives accuracy, long life and a 
| low operating temperature. This construction 

prevents fluctuations due to ambient tempera- 
ture changes and reduces the time constant to 
less than 1/2 second. 

Write today for free literature and prices. 
Other Hastings ultra sensitive precision in- 
struments include electronic flowmeters, man- 


HASTINGS NSTAUIMENT COMPANY, Inc 


HAMPTON, 


30 VIRGINIA 


DESIGNERS AND BUILDERS OF RAYDIST AND SPECIAL 
ELECTRONIC, ELECTRICAL, AND MECHANICAL INSTRUMENTS 


IT PAYS TO KNOW... 


There is a Rotary Pump that will fit 


job 


ob. The folowing features of — 


VIKING ROTARY PUMPS 


Will help assure you of it! 


2. 


Simple “gear-within-a-gear” principle—only 2 
rugged, moving parts. 
Positive suction and disc! Self priming 
No pulsation. Integral relief valve on pump 
head if desired. 


. Sizes ranging from 4 to 1050 gpm. 
. Over 600 standard models from which to 


5. 


choose, plus thousands of specially con- 
structed units. 

Complete line of metals and their combina- 
tions to fit your needs. 


6. Complete range of drive, mounting and 


To stort, 


power units available. 


serd for free 8- 


pege folder tcday. 


Pump Company 
Cedar Falls, lowa 


| J. Swearingen 


NAMES IN THE News, cont. . . 


GE recently named a vice chairman 
of the minerals and metals advisory 
board of the National Academy of 
Sciences. Dr. Bolton: retired chem- 
ical director of Du Pont. Mr. Town- 
send: materials engineer for Bell 
Telephone Laboratories who has 
been serving the Office of Defense 
Mobilization as consultant to the 
director on conservation of mate- 
rials. New deputy chairman of the 
committee on materials: H. F. 


Robertson. 


Judson Swearingen. Director of petro- 
leum technology, Southwest Re- 
search Institute, San Antonio, Tex. 
Has been chairman of chemical en- 
gineering since the institute’s 
founding in 1947. Previous to that, 
consulting chemical engineer in 
New York. 


T. FE. Lindsey 

Emest T. Lindsey. Manager of the 
Bishop, Tex., chemical plant of 
Celanese corp of America. 


Charles F. McKenna, Jr. [las estab- 
lished an office in Washington, 
D. C., to represent industrial groups 
operating m the chemical and 
chemical process industries. For the 
past year, Washington representa- 
tive for all divisions of General Ani 
line & Film Corp. With General 
Aniline since 1945. Previously with 
Commercial Solvents for 17 vears in 
the market developing and sales de- 
partinents. 


J. S. Beecher. In charge of proposals 
and general technical work, Power 
Chemicals Division, E. F. Drew & 
Co., New York. New assistant to 
Mr. Beecher, Charles Clodi, also in 
charge of the water laboratory. 


Abbott K. Hamilton. In charge of 
product divisions, C ommercial Sol- 
vents. Also a vice president. With 
the company since 1946. 


G. Donald Campbell. Superinten- 
dent, Pittsburg Plate Glass Co.'s 
Shelbyville, Ind., fiber glass manu- 
facturing plant. Previously, assis- 
tant superintendent at the Clarks- 
burg, W. Va., window glass plant. 
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G. D. Campbell 


Yves-Rene Naves. 


With the company since 1930, first 
as a chemist, later as a research en- 
ginecr. New plant engineer at 
Shelbyville: John A. McMillan. For 
the past five vears, plant engineer 
for Duplate Canada, Ltd. 


R. D. Waters 


Richard D. Waters. From assistant 
gencral manager to vice president, 
Vick Products, Vick Chemical Co. 
Joined the company in 1936. Prinze 
ton graduate 


Winner of the 
1952 Gold Medal-$1,000 Fritzsche 
Award presented by ACS. With the 
research laboratories of Givaudan ect 
Cie, Geneva, Switzerland. 


. R. Hollenberg. President of Van 
Dvk & Co., Belleville, N. J. For 
the past three vears, executive vice 
president and general manager. 
Joined the company in 1935 as a 
chemist. 


E. A. Meilun. Sales engineer in the 
New York office of the Buflovak Di 
vision of Blaw-Knox. Associated 
with Buffovak for four vears. Has 
been in the engineering department 
working on: development, design, 
estimating. From 1945 to 1947, 
with GE as a chemical engineer in 
the phenol plant at Pittsfield, Mass. 


Chemical engineering graduate of 
Clarkson College. 


M. W. Burkhart. General manager, 
Lincoln Plastics Corp., Cambridge, 


Ohio. Former employers: Cam- 
bridge Molded Plastics Co., plastics 
division of Continental Can: Reyn- 
olds Spring Co., Newark Plastics, 
Gencral Motors. New chief engi 
necr: L. M. Wuest. For the past six 
years, chief engineer, Standard 
Products Co. 


Charles S. Munson. New director and 


member of the executive committee 
of Penick & Ford, Ltd. Also chair- 
man of the board of Air Reduction 
Co. and the Manufacturing Chem- 
ists’ Assn. 


Alexander Pechman. To staff of Ryan 
Aeronautical Co. development lab- 
oratories, San Diego, Calif. He will 
specialize in Ryan's program of test- 
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A “PACKAGE UNIT” DEMINERALIZER 
Cochrane Demineralizers produce-the equivalent of distilled water for industrial 
application at a mere fraction of the cost of commercially distilied water ...+«+« 


HE Cochrane Model CDM Deminer- 

alizer is a self contained unit com- 
plete with reaction tanks, chemical 
tanks, special piping and all necessary 
accessories. Only ordinary piping and 
electrical connections are required to 
complete your installation. 


The unit is designed so that all steps of 
operation are performed and all results 
observed from a position in front of a 
panel. Chemical tanks are also 


changed from this position, making the 
unit suitable for location against a wall 
or in a corner. All control valves are 
located on the panel at eye-level 

The exteriors of all components of the 
unit are coated with a baked ptastic 
finish preventing corrosion of exterior 
surfaces due to splashing or presence 
of corrosive atmosphere and providing 
a pleasing appearance, thus encour- 
aging the operator to keep the equip- 
ment and the operating area clean. 


OPERATION AND CONTROLS 


Two multiport single-lever valves control backwash, regenera- 
tion, rinse and treating for each reaction tank. 


A conductivity meter checks concentration of solids in raw water, 
rinse or effluent in either unit. 

A pressure gauge in raw water line indicates water pressure 
available at all times. 

A flow meter in the effluent line continuously indicates quantity 
of water which may be treated before regeneration. > 
Electric switches for control of either agitator are on panel. 
Valves to divert water to conductivity cell or sampling valve 
are provided. 

Valves for controlling admission of regenerating solution to reac- 
tion tanks or water to refill chemical tanks are provided. 


Write for complete details 


COCHRANE CORPORATION 3113 N. 17th St., Philadelphia 32, Pa. 


Canada Canadian Genera! Electric Ltd, Terente 


Mexice Badcock & Wilcsx de Mexice, S.A. Mexice City in Larepe Recuperation Thermique & Eparation, Paris 
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HOW PROCTOR RESEARCH MAKES POSSIBLE 


“GUARANTEED DRYER PERFORMANCE” 


Your telephone call or letter to Proctor & 
Sechwarts, Inc. will place you in immediate 
touch with a sales engineer who is thoroughly 
acquainted with the needs of your type of plant. 


As a result of his interview tests will be con- 
ducted by the g im our h de 
partment where all of the latest equipment 
and data are available. You may even come 
to the lab yourself. 


NAMES IN THE News, cont. . . 


ing and —— ceramic coatings 
for jet, rocket and internal combus- 
tion engines. 


| Victor A. Hann. Executive vice presi- 


V. A. Hann 


William H. Roberts, Jr. Vice presi- 


dent, Welsbach Corp., Philadel- 
phia. Has been director of the ozone 
processes division. With the com- 
pany since 1938. 


W. H. Roberts, Jr. 


dent in charge of operation, Glyco 
Products Co., Brooklyn, N. Y. With 
Glyco since 1947 as general plant 
manager. Previously connected with 


Hooker Electrochemical Co. and 
with E. R. Squibb in charge of 
streptomycin plant design and in 
penicillin production. Studied at 
MIT and Harvard. 


James K. Stanley. From senior projects 
metallurgist to section head in the 
materials division of the engineering 
research department, Standard Oil 
Co. (Indiana). Came to Standard 
in 1950 after 13 years with West- 
inghouse Electric Research laborato- 
ries as research metallurgist. Studied 
at Case Institute of Technology and 
the University of Pittsburgh. 


Having kept close touch with research and 
Based on test results, preliminary plans will prel y qg the sales engineer 
be made by « P to d will present recommendations to you. Together 
the mize and kind of equipment needed together you will discuss these in terms of meeting your 
with approximate cost figures. specitic requirements. 


Edward P. Gilheany. Patent counsel, 
Chemstrand Corp. For the past ten 
years, assistant patent counsel for 
General Aniline & Film Corp. Stud- 
ied chemical engineering at Villa- 
nova, law at Georgetown and De- 
Paul. New patent attorney: Roy P. 
Wymbs. Formerly in a similar ca- 
pacity with American Vicose Corp. 
Studied chemistry at the University 
of Richmond, law at George Wash- 

ington University. 


| Samuel Colville Lind. Winner of the 

Priestly Medal awarded by ACS. 

Dean emeritus of the University of 
machine will meet your individual requirements is the final t h t ‘od the finest Minnesota institute of Technology, 
—and perform exactly as in the to mest he is at Oak Ridge as research con- 
sales agreement your individual req ts sultant on the staff of Carbide and 
| Carbon Chemicals Co. which oper- 
| ates the laboratory and two atomic 
energy production plants there. On 
the faculty of the University of 
Michigan, 1905 to 1915; Bureau of 
Mines chemist specializing in radio- 
activitv, then chief chemist; director 


Intelligent interpretation of plans on the part 
of the Proctor men who build your equipment 


Once your order is placed the equipment will 
be designed in exact detail so that the finished 


PROCTOR & SCHWARTZ, INC: 


711 TABOR ROAD PHILADELPHIA 20, 
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REVOLUTIONARY NEW INSECT KILLER! 


YSTOX, a revolutionary new type of insecticide, has just 

been approved for the control of aphid and two-spotted 
spider mite on cotton. Unchecked, these killers could destroy 
the nation’s cotton crop. 

SYSTOX is the first true systemic insecticide ever approved 
for use in this country. Its dramatic method of control promises 
enormous new benefit to American agriculture. Absorbed and 
translocated through foilage and roots, SYSTOX renders plants 
highly toxic to many destructive insects for a considerable 
period of time. 

Approval of SYSTOX for controlling these cotton insects 
climaxes three years of intensive research by the Pittsburgh 
Agricultural Chemical Company and its associate, Chemagro 
Corp., following its original development by Farbenfabriken 
Bayer, Germany. Results of this work indicate that SYSTOX... 


-+.renders most plants toxic to insects three to four times 
longer than conventional insecticides. 


... is effective when applied in doses as small as one ounce of 
pure SYSTOX per acre. 

...can be effectively applied to seeds before planting, thus 
protecting the young plants for a considerable period. 

SYSTOX also some to be effective in controlling many 
common insects which attack fruits, vegetables, grains, forage 
crops, sugar and tobacco, and its ultimate use on these crops is 
indicated. Research also indicates that only harmless traces of 
SYSTOX residue—measured in tenths of parts-per-million— 
remain in the harvested crops. 

Approval for the initial use of this amazing new insect killer 
marks a significant milestone in the fight of this nation’s great 
agricultural and chemical industries against destructive insects. 

Because of its vital importance, we are immediately making 
SYSTOX available to cotton growers in commercial quantities 
through our established outlets. SYSTOX will also be available te 
research organizations for experimental use on other crops. 


PITTSBURGH AGRICULTURAL CHEMICAL CO. 


SYSTOX is absorbed 
through roots or foli- 
age ond tronsiocated 
throughout plant 
structure, including 
ony new growth 
developed after 
opplication. 


“Standard for Quality” 


COAL CHEMICALS © AGRICULTURAL CHEMICALS « PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON © COKE 
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of the Dept. of Agriculture's fixed 
nitrogen research laboratory, 1925; 
joined the faculty of the University 
of Minnesota where he stayed until 
1947. President of the Electro 
chemical Society, 1927; president of 
ACS, 1940. 


Kay B. Sebert. Chicf chemist at the 
Java plant of Goodyear ‘Tire & Rub 
ber Co. A member of the mechani 
cal goods compound development 
department since 1950. Joined the 
company in 1947. lowa State Col 
lege graduate. 


K. B. Sebert \. P. Super 


Albert P. Super. Research enginecr, 
special applications department. 
Permutit Co., New York. Previ 
ously, a chemical engineer in the 
technical department at the Rad 
ford, Va., arsenal of Hercules Pow 
der Co. Graduate of Virginia Poly- 
technic Institute. 


Kenneth C. Towe. New director of 
the Manufacturing Chemists’ Assn. 
President of American Cvanamid. 


J. A. Sherred. Development director, 
Monsanto Chemical Co.’s Texas 
division. With the company since 
1947. Studied at Baliol College, 
Oxford University. New sales devel 
opment manager for the division: 
F. Faxon Ogden, formerly a mem 
ber of the company’s general devel 
opment department in St. Louis 
Joined Monsanto in 1935 as a re 
search chemist. Cornell graduate. 


D. G. Calkins. In charge of the new 
radiochemistry department, Indus 


| J , Werghs trial Nucleonics Corp., Columbus, 


Choice of clear 


less than Ohio. Formerly, associated with the 
WILLSON oem AEC at Oak Ridge in radiochemical 
PROTECTO-SHIELD® “ — WILLSON FEATHERSPEC® research, then on the staff of the 
gives full foce protection with o choice _ specially designed for light-duty op- Battelle Memorial Institute where 
of 4", 6" and 8" visors. Ideal for many erations. Comfortably worn over pre- he was an assistant supervisor in 
industrial operations. Also available with scription glosses. Their clear or Tru-Hve charge of radiochemical research 


full flore ot sides for extra protection green plastic lenses can be switched in , po | . 
Studied at Wayne University and 


the University of Pittsburgh. 


Kuang Lu Cheng. Microanalyst, ana 

lytical department, Commercial 

Solvent’s research and development 

See your WILLSON distributor or write for bulletin division in Terre Haute, Ind. Previ 


WILLSON PRODUCTS, Inc., 106 Thorn Street, Reading, Pennsylvania ously a chemist at the University of 
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if 
| > Workers swear Willton protective equipment 
> willingly because these MonoGoggies’ and 
iS) comfortable. MonoGoggles” illustrated 
o above are available in flexible Polythene and 
~ _ Hue green. Ask for Willson—the leading line a 
respiratory and eye safety equipment for 
farm and home use. = 


Illinois where he received his PhD. 
last year. 


A. P. Frame. Resumes his offices as 
president of Cities Service Research 
and Development Co., and vice 
president of the Cities Service Re- 
fining Corp. and Cit-Con Oil Corp. 
He has been on loan for eighteen 
months to the Petroleum Adminis- | 
tration for Defense in Washington, 
D. C. In addition, he has just been 
elected first vice president of Cities 
Service Petroleum, Inc., the coordi- 
nating company for the petroleum 
operations of the Cities Service or- 
ganization. 


Wilma M. Vogt. Chemist in the de- 
velopment and research department, 
Hooker Electrochemical Co. New 
chemist in the works laboratory: 


Frank L. Echelberger. 


D. H. McCondichie. Plant manager 
of the Merck & Co. plant to be built 
at Flint River. Joined Merck’s in- 
dustrial engineering department as 
senior standards engineer in 1951. 
Chemical engineering graduate of 
the University of Alabama. New 
plant engineer and assistant plant 
manager at the Stonewall plant: 
Herbert E. Silcox. Joined Merck as 
a chemical engineer in the process 
development department in 1942. | 
Doctorate in chemical engineering | 
from the University of Illinois. | 


D. E. Cordier 


H. A. Hoppens | 


David E. Cordier. Director of research, | 
Plaskon Division, Libbey-Owens- 
Ford Glass Co. Formerly, associate 
director of research. With the com- 
pany since 1933 working on research 
and development on plastic mold- 
ing compounds. Purdue graduate. 
Harold A. Hoppens: from associate 
director of research to director of 
technical service. With Plaskon for 
ten years specializing in research and 
technical service work on coating | 
resins. Doctorate from the State | 
University of Iowa. 


Sanford E. Glick. Assistant sales man- 
ager of thermoplastic molding ma- 
terials, Monsanto’s plastics division. 
Joined the company in 1941 asa re- | 
search chemist; in 1946, manager of | 
technical service on thermoplastic | 
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BONDERITE SY 


The C. A. Dauer Co., Detroit, 
Michigan, has found | get 
more efficient heat transfer at 
lower cost when they equip 
their bonderite systems wit 
Platecoils. Use of Platecoils 
has these five advantages: 


Lower first cost. 
Simplified and less costly installation. 
Takes less space in tank. 

Higher heat transfer rate. 

No pipe joints in solution. 


The 5-Stage Dauer Bonderite Washer pictured above has Platecoils in all five 
stages. It has electro-polished stainless steel Platecoils in the Bonderite stage 
and cold rolled steel Platecoils in the other four stages. Because the Platecoils 
have so much greater prime surface in a given area, smaller size Platecoils can 
be used. As a result, the initial cost is less, tank capacity is increased and 
installation is simplified. The Platecoils are easily installed, using simple : 
supports instead of the complicated racks needed for pipe coils. As there are 

no threaded joints in the solution, the Platecoils are much easier for Dauer’s 
customers to remove for cleaning or repairs. They can be removed and 
replaced without dumping the solution. Why continue to use costly pipe 

coils when Platecoils heat or cool so much more efficiently at but a fraction of 

the cost! Send for bulletin P61 today. 


PLATECOILS for TANK HEATING and COOLING 


KOLD-HOLD MFG. Co. | 


LANSING 


: 
in this DAUER >, 
f 
| 
4 i 
: 
PLATECOIL | 
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greatest 
structural 
strength... 


with WCEC 
Patented Cast lron 
Timber Connectors 


4 By use of WEEC connectors. the struts develop their strength as 9 column 
' by direct bearing @m fie square end of the strut against a cast iron seat. 
The connecigrs spread the horizontal component of the stress in the strut 
over a larg@ the vertical columns, to assure that the allowable 
| resistance of tie WES In compression perpendicular to the grain will not 
be exceeded, Tha MaRHItal component of the stress is transferred to the 
vertical colgmm IM @imett end grain bearing, through shear bars on the 
timber conieeion Mase patented connectors develop the greatest struc: 
tural strength of the fimber joints, an accomplishment almost impossible 
to achieve By Bolling @lone. WCEC cooling towers directly in the path of 
hurricanes have withstood the test of extreme wind load without damage. 


Typical i ot 9 
dale’s, New York City. Other 
WCEC towers at Gimbel Brothers, 
Pittsburgh; Scruggs-Vandervoort- 
Borney, St. Louis; Seors-Roebuck, 
Chicago; J. C. Penney Co., St. 
Louis. 


WATER COOLING 


EQUIPMENT COMPANY 


MAIN OFFICE + New Hampshire Ave. and Weber Road + St. Lovis 23, Mo. 


Fabricating Plants: St. Louis, Mo. * Arcata, Calif. * Houston, Texas 
REPRESENTATIVES IN TWENTY-EIGHT PRINCIPAL CITIES 
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NAMES IN THE News, cont. . . 


molding materials. Studied chemi- 
cal engineering at MIT. 


R. C. Scott G. W. Walther 


Robert C. Scott. Supervisor of agri- 


cultural chemical research, Pitts- 
burgh Coke & Chemical Co. Be- 
fore joining the company in 1950, 
he was a research chemist for Wal- 
lace Laboratories. Doctorate in 
organic chemistry from Syracuse 
University. New general superin- 
tendent of chemical operations at 
the company’s Neville Island plant: 
George S$. Walther. With the com- 
pany since 1942 in its research and 
development and chemical opera- 
tions departments. Chemical engi- 
neering graduate of the University 
of Pittsburgh. 


Elmer F. Hinner and Paul Mayfield. 


New board members, Hercules Pow- 
der Co. Mr. Hinner: general man- 
ager of the company’s department 
manufacturing chemical cotton; 
with the company since 1927. Mr. 
Mayfield: general manager of the 
company’s terpene and rosin chemi- 
cals operations; with the company 
for 27 years. 


OBITUARIES 


Bourdon W. Scribner, 67, chief of the 


paper section of the National Bu- 
reau of Standards for 29 years, died 
March 5. In 1945, he was the re- 
cipient of the gold medal award of 
the Technical Assn. of the Pulp and 
Paper Industry for outstanding con- 
tributions to the technical advance- 
ment of the pulp and paper industry. 


Gabriel Haas Schoen, 50, president of 


Schoen Bros., Inc., and POM Chem- 
ical Industries, died in Atlanta, 
Ga., March 20. He was a graduate 
of Georgia Tech. 


Francis Mills Turner, 61, vice presi- 


dent of Reinhold Publishing Corp., 
New York, died in Manhasset, 
N. Y., April 3. Mr. Turner started 
his career as a research chemist with 
Vanadium Corp. of America. He 
was a graduate of the University of 
Toronto. 
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CHEMICAL SHIPPER 
EVER HAD! 


Your North American tank car works day in and day out, year after 
year, never stopping but to load and unload your products and for 
maintenance. Here’s truly a business partner worth many times its 
keep... the strongest member of any chemical shipper’s team, And 
today, with a critical shortage of specialized tank cars, your North 


American partner is working harder than ever . . . keeping on the go 


every possible minute to meet the tremendous demands of the grow- 
ing chemical industry. Remember—on the rails and in its offices, 
North American is your partner for fast, economical transportation 


and helpful, experienced shipping advice. 


For Special Products Reguiring Special Care 


NORTH AMERICAN CAR CORPORATION 


NORTH WESTERN REFRIGERATOR LINE COMPANY 
A NATIONWIDE ORGANIZATION WITH BRANCH OFFICES IN IMPORTANT MARKET CENTERS 
231 South LaSalle Street, Chicago 4, Illinois 
RIO GRANDE NATIONAL BLDG., DALLAS, TEXAS SHELL BUILDING, ST. LOUIS 3, MO. 


3Al KENNEDY BUILDING, TULSA, OKLA. 681 MARKET STREET, SAN FRANCISCO 5, CALIF. 60 EAST 42ND STREET, NEW YORK 17, W.Y. 
71 SOUTH MAIN STREET, FOND DU LAC, WIS. 739 PILLSBURY AVENUE, ST. PAUL 4, MINN. 
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NEW FACILITIES 


Glvco Products Co.—A plant in Wil- 
liamsport, Pa., to provide for diver- 
sification and expansion, primarily 
tor civilian markets. Manutacturing 
of some products will begin in Au- 

ist. Much of the output of the 

s older plant in Natrium, 

W. Va., is for defense purposes. 


ompins 
npan 


Shell Oil Co.—A_ 52,000 bbl.-a-day 
listillation unit at its Wilmington, 
Calt., refinery which will boost the 
plant’s capacity some 20,000 bbl 
per day when it goes into operation 
carly mm 1954. Shell will also install 
i new distillation column at its 
other West Coast refinery at Mar- 
tinez, Calif., boosting that plant's 
crude distilling capacity by 5,000 
bbl. per day. Both moves are part 
of a nation-wide expansion proggym 
that will cost $100 million, add + 
millon gallons daily to the com 
pany-s output, 


Allis-Chalmers Mfg. Co.—A newly or- 
ganized apparatus department to 
turther integrate related lines , of 

The new department will 

take in both the old Texrope drive 

ind pump departments 


products 


Thurston Chemical Co.—A_ fourth 
fertilizer plant. This one is in 
Trenton, Mo. ‘The company al 
ready operates plants in Joplin, Mo., 
Tulsa, Okla., and Lawrence, Kans. 
The new plant will have an annual 
capacity of about 25,000 tons a 
vear bringing total capacity to 275,- 
OOU tons 

Union Rubber Co.—A $275,000 plant 
in Oakland, Calif., for manufacture 
of tire treads and materials used in 
recapping 


General Petroleum Corp.—A $500,000 
enginecring building at its Tor 
rance, Cahif., refinery. Ground has 


been broken for the new structure 
which will house 131 engineering 
ind administrative personnel. Rea 
son for the 


lorrance location is 
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INDUSTRIAL NOTES 


that the growth of the Torrance 
refinery ree most of the time 
and efforts of the engincering staff. 


National Research Corp.—A $600,000 
plant in Newton, Mass., to engi- 
neer, design and fabricate its special- 
ized process equipment for use in 
the chemical, metallurgical, elec- 
tronic and coating industries. 


Industrial Nucleonics Corp.—A_ re 
search and engineering building in 
Columbus, Ohio. 


Coming Glass Works, New York—A 
sales district office in Washington, 
D. C., headed by Charles L. Day. 


Pittsburgh Plate Glass Co.—A Balti- 
more, Md., plant for the manufac- 
ture of industrial brushes. 


American Mineral Spirits Co., New 
York—An office in Jackson, Miss., 
to serve accounts in that area in 
the rapidly growing field of extrac 
tion, particularly cottonseed oil 
Thomas has been made manager 
of the company’s new Mid-South 
territory. 


U. S. Bureau of Mines—An experi- 
ment station to be built at Morgan- 
town, W. Va., where research in 
the production of synthesis gas will 
be conducted as part of the Dept. 
of the Interior's studies of synthetic 
liquid fuels methods utilizing coal 
and other products. 


Thomas A. Edison, Inc.—A $500,000 
laboratory to be completed in ten 
months at West Orange, N. J. Work 
there will be in the fields of storage 
and primary batteries, electrical in- 
struments. 


B. F. Goodrich Rubber Co.—A $2 mil- 
lion program to increase output of 
its Los Angeles plant by 20 per- 
cent. Construction will start during 
the third quarter of this year. 


Hagan Corp.--A research and develop- 
ment laboratory at its Orrville, 
Ohio, plant. Its major function will 
be development and testing of com- 
bustion and process control instru- 
ments. 


Mathieson Chemical Corp.—An an- 
hydrous ammonia plant in Morgan- 
town leased from the government 
for five years. Operation has just 
started up; output will be sold to 


industry, agriculture and the gov- 
ernment and will supply nitrogen 
for Mathieson’s eastern fertilizer 
plants. The plant is capable of 
producing over 200,000 tons of 
ammonia and methanol per year. 


Pacific Chemical Co., Pasco, Wash.— 
A $5.75 million expansion program 
which will enable the company to 
produce an additional 18,100 tons 
of nitrogen annually. A certificate 
of necessity has just been granted 
by the DPA. 


International Minerals & Chemical 
Corp.—A $1.5 million addition to its 
main processing plant at San Jose, 
Calif. Company officials expect the 
new facilities to boost the output 
of monosodium glutamate by 66 
percent. New processing facilities 
will be in operation by June, 1953. 


Bemis Bro. Bag Co., St. Louis, Mo.— 
A research and development depart- 
ment to coordinate and extend the 
company’s activities in package de- 
sign. H. V. Kindseth will direct 
the department which is located in 
Minneapolis. 


Scher Brothers, Clifton, N. J.—In- 
creased laboratory facilities and 
equipment for more comprehensive 
research, development, testing and 
production of dyestuffs and textile 
finishes. 


Monsanto Chemical Co.—A Twin 
Cities sales office in Minneapolis 
which will be headed by Arthur A. 
Hibbeler. 


Bjorksten Research Laboratories—A 
laboratory building at Madison, 
Wis., for its mining and metallur- 
gical division staff. 


Sylvania Electric Products—Facilitics 
to meet the increasing demand for 
electronic tubes to be completed 
shortly at Woburn and Newton, 
Mass. 


Bareco Oil Co., Tulsa, Okla.—Sales 
and service offices at Chicago under 
the direction of George W. Skin- 
ner. 


John Powell & Co.—An_ insecticide 
plant in Omaha, Neb., for the 
manufacture of Parathion, DDT, 
2,4-D formulations, toxaphene and 
Chlordane concentrates. 
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Financial Reports Prepared 
[Profit Estimates Carried Out 


Operational Costs Reduced 
Technical and Economic Surveys Conducted 
Acquisitions and Expansions Recommended 

Plants and Equipment Designed 


Competitive Situations Studied 
Markets Determined 


New Applications 


$10 THE 
c 


In the fast-growing, highly competitive Chemical 
Process Industries, it is becoming more and more 
difficult for each manufacturer to keep abreast or 
ahead of his neighbor—using the know-how of his 
own staff alone. 

A large part of the problem can be handed over 
to outside consultants—specialists in research, de- 

iS) velopment, design and cost studies. They can 

1 handle these jobs more efficiently and economically 

cE than can the client himself, through techniques ac- 

Ss\ quired over years of working on similar assign- 
ments for others. 

R. S. Aries is just such a well-grounded consulting 
firm of engineers and economists. Today they are 
successfully completing an average of ten studies 
per month. Aries knows products, processes, mar- 
kets, costs. The combined experience of the senior 
members totals over 250 years and ranges literally 
from acetic acid to zirconium. 

To help you create a more profitable business, 
consult with R. S. Aries & Associates, Engineers 
and Economists. 

Aries will accept only those assignments where 
their experience can supplement your own. 


5. ARIES & ASSOCIATES 


CHEMICAL ENGINEERS AND ECONOMISTS 
400 MADISON AVENUE NEW YORK 7, N. Y. 


COMMERCIAL 
CHEMICAL 
DEVELOPMENT 
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Koppers Nonyl Phenol 


One of a Series of 
Koppers Alkylated Phenols 


Suggested for use in the production of a number of chemical 
products which require a mono-alkylated phenol of relatively high 
boiling point and molecular weight. 

The properties of Nony! Phenol indicate usefulness in the pro- 
duction of detergents, modified phenolic resins, non-ionic surface 
active agents, dispersing agents and wetting agents, lubricating oil 
additives and corrosion inhibitors, rubber chemicals, plasticizers, 
plastic stabilizers, germicides, insecticides, fungicides, oil soluble 
resins, tanning agents, dyestuffs and pharmaceuticals. 


@ KOPPERS NONYL PHENOL 
is produced in commercial quanti- 
ties. It is a slightly viscous, clear 
liquid; only very slightly soluble 
in water, but miscible with com- 
mon organic solvents. 


REACTIONS 
‘Two of the three normally reactive 
nuclear positions are unsubstituted 
in this alkylated phenol; they are 


subject to such reactions as acyla- 
tion, and condensation with alde- 

It is a mixture of monononyl 
phenols, predominantly substituted 
in the para-position. 

The unhindered phenolic hy- 
droxyl group undergoes such reac- 
tions as etherification, esterifica- 
tion, vinylation, ethylene oxide con- 
densation, and formation of nonyl- 
phenoxyacetic acid. 


PROPERTIES 


Boiling Range............ 


Hydroxy! Number (theory 255) 250 


Specific Gravity, 30°C. .... 
Refractive Index, 20°C..... 


~ 


-940—.944 
1.5118 


FOR FURTHER INFORMATION 


. write to Koppers Co., Inc., Chemical Division 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. CE-5 
Koppers Building, Pittsburgh 19, Pa. 


INDUSTRIAL 


Worthington Pump and Machinery 


Nashua Gummed and Coated Paper 


Barrington Engineering Corp., manu- 


Blaw-Knox Co. has moved the head- 


Tech-Industry Services, New York, to 


4 


Nores, cont 


NEW NAMES 


Corp. has changed its name to 
Worthington Corp. Because of the 
company's wide diversification of 
products, officials believed that con- 
tinued reference to pumps in the 
corporate name was misleading. 


Co., Nashua, N. H., has shortened 
its name to Nashua Corp. 


NEW LOCATIONS 


facturer of high speed wet mixing 
equipment of the turbine type, has 
moved its executive and sales office 
to 110 West 40th St.. New York. 


quarters of its fastest growing unit, 
the chemical plants division, to a 
new building at Duquesne Way 
and Garrison PI., Pittsburgh, Pa. 


Aula Chemicals, Inc., manufacturer of 


and allied printing colors, 
714 Division St., 


textile 
has moved to 


Elizabeth, N. J. 


NEW COMPANIES 


Kath Development & Mfg. Co., 


Cleveland, to originate new and im- 
proved pharmaceutical manufactur- 
ing and packaging machinery. A. 
W. Kath, formerly with Eli Lilly, 
heads up the company, a subsidiary 
of Strong, Cobb & Co. 


provide industrial public relations 
service. The company is headed by 
Harold Schor. 


Chemical Construction (Inter-Ameri- 


can) Ltd., Toronto, Canada, a sub- 
sidiary of American Cyanamid, to 
design and build chemical plants 
in all nations of the Western Hemis- 
phere except the U. S. 


Harbison-Walker Minerios, Ltda., a 


subsidiary of Harbison-Walker Re- 
fractories Co.,- to develop sources 
of raw materials in Brazil 


Labline, Inc., Chicago, to manufac- 
ture laboratory apparatus, instru- 
ments and equipment. 


Stauffer Panamerican Co., a wholly- 
owned subsidiary of Stauffer Chemi- 
cal, to handle all the parent 
company’s export sales in the west- 
em hemisphere. Offices are being 


established in several of the prin- 


May 1952—Cuemicat ENGINEERING 


y > 4 \ > / \ 
\ Cc 
| | 
J 
: 
............290°— 300°C. 
346 


Now! For the Chemical, Steel and Petroleum Industries — 


OXYGEN-NITROGEN Unlimited! 


Ik. 


A typical Air Products high purity Oxygen-Nitrogen Generator installation in one of America's larger steel plants. 


High or low purity—small or large quantities 


Used Today By Such 
Companies As: 


American Chain & Cable Co., Inc. 
Bethlehem Stee! Co. 
Copperweld Stee! Co. 
Thomas A. Edison, Inc. 
Ford Motor Company 
Granite City Stee! Co. 
Grede Foundries, Inc. 

St. Francis Hospital 
Libbey-Owens-Ford Glass Co. 
National Stee! Corp. 
(Weirton Steel Company) 
Pettibone Mulliken Corp. 
Pittsburgh Steel Foundry Corp. 
Ross-Meehan Foundries 
and U. S. Armed Services 


Many of these installations 
have been operating con- 
stantly for years. 


What are your requirements? Pure, dry 
oxygen or nitrogen, gas or liquid? 
Tonnage oxygen or nitrogen, gas or 
liquid? Some combination of these? 


Whatever your needs, versatile Air 
Products Generators can fulfill them. 
Today, many installations are in 
operation with oxygen capacities 
from 200 cubic feet to 500,000 cubic 
feet per hour. Additional tonnage 
oxygen-nitrogen generators are now 
under construction. Equipment for 
virtually any capacity, any purity, 
and any pressure is available. 


made at your plant from air 


To find out how you can use the free 
air to make your own oxygen and 
nitrogen, talk over your require- 
ments with Air Products Engineers. 
They have designed, built and put 
into successful operation more than 
400 oxygen-nitrogen generators. This 
is your assurance that Air Products 
equipment will (1) incorporate the 
most advanced cycles for your par- 
ticular requirements, and (2) will do 
the job, and do it dependably. 


AIR PRODUCTS, INCORPORATED 
Dept. F, Box 538, All . Pa. 493 


Specialists in Equipment for All Low-Temperature Processes 
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InpustRiAL Nores, cont. . . 


cipal cities throughout South and 
Central America and Canada. 


a a Asahi-Dow Ltd., an associated com- 

pany of Dow International and the 
TROL Asahi Chemical Industry Co. of 
Osaka and Tokyo, to produce saran 
monomers and copolymers at No- 
beoka on the island of Kyushu. 


NEW REPRESENTATIVES 


Metals Disintegrating Co., Elizabeth, 
N. J., has appointed August Hoff- 
man Co., Indianapolis, as a distribu- 
tor of its alummum pastes and 
powders and gold bronze powders. 


Diamond Alkali Co., Cleveland, has 
appointed M & L Supply Co., 
Akron, as distributor for its special- 

ized laundry detergents, sours and 

blues in northern and central Ohio. 


Lee Rubber & Tire Corp.’s Republic 
Rubber Division has appointed 
John Bouchard & Sons, Nashville, 
Tenn., as an accredited distributor. 


Davison Chemical Corp., Baltimore, 
has appointed Krekel-Goetz Sales 
and Supply Co., Grand Rapids, 
Mich., and Van Horn, Metz & Co., 
Philadelphia, as manufacturer's 
agents for its Syloid 308 and as- 
sociated products. 


Ampco Metal, Inc., Milwaukee, has 
ame Kirk-Wicklund and Co., 
ansas City, Mo., as its distributor 

for the northern and eastern coun- 
ties of Kansas. 


Reynolds Metals Co., Louisville, Ky., 
has appointed two new distributors 
to handle its line of sheet, plate, 
wire, rod, bar, extruded shapes, 
tubing and pipe. They are: Vinson 
Supply Co., Dallas; Vory’s Bros, 
Cok 


imbus, Ohio. A new distributor 


— P for its ingot products is G. A. Avril 
For over 50 years, Golden-Anderson has specialized in Smelting Corp., Cincinnati. 


designing and manufacturing pressure control valves. 


The patented air and water cushioning feature effec- NEW LINES 


tively prevents any bang or hammer. of 
cleaners and bottle washi 
May our experienced a help you with your pounds at its Portland, Ore., works. 
water pressure control problem? ‘These products were formerly sup- 
plied to users in the West from 
IMMEDIATE SHIPMENT the parent company works at Wyan- 

FROM STOCK ON dotte, Mich. 


MANY SIZES. Robert Gair Co., New York—The 
products of the former American 
N Coating Mills Division of Owens- 


Gr 
NDE y/ of e | Illinois Glass Co. Gair recently 
ve ally acquired the division which will 
rece as a wholly-owned subsidiary 


2099 KEENAN BUILDING + PITTSBURGH 22, PA. called American Coating Mills Corp. 
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Used to protect water lines $ 
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very sensitive valve will j 
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.wastes a 


You cen produce much-needed sulfuric acid at a 
prokit, if you have by-product sulfur dioxide in 
Suitable quantity and strength from your chemical or 
Smelting operations. The Chemico process, dia- 
grammed above, or modified to suit specific con- 
ditions, provides a practical, efficient method for 
converting SO, into clean sulfuric acid. Chemico will 
design and construct the complete plant . . . deliver 
it in smooth-running operation on a performance- 
guaranteed basis. For specific rec dations, 
write us describing your problem fully. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 


488 MADISON AVENUE, NEW YORK 22, N. Y. 


CABLES : CHEMICONST, NEW YORK 
REPRESENTATIVE IN FUROPE—CYANAMID PRODUCTS LTD., LONDON 
ENTATIVE IN SOUTHERN AFRICA—SOUTH AFRICA CYANAMID (PTY) LTD., JOHANNESBURG profitable investments 


2. p i a. = 
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verted into of 


SYSTEM KEPT CLEAN 7 YEARS. The natural deter- 
geney of Cireo \N\ Heat-Transfer Oil, circulated by these 
three gear pone for seven years, has kept the lines and 
clean 


jackets open anc 


Trouble lay ahead for Bird and Son, Inc., makers of 
e asphalt roofing and shingles. The heat-transfer oil 
this company was using broke down under the high 
temperature and coated the walls of jackets and pipes 
with an insulating sludge that retarded heat flow. 
They knew something had to be done or costly 
shutdowns and frequent oil changes would be 


the penalty. 
Taking the advice of a Sun representative, the 
plant changed to Circo XXX Heat-Transfer Oil. 


-—4----------- 
SUN OIL COMPANY, Dept. CE-5 
Philadelphia 3, Pa. 
I am having trouble that may be due to inadequate heat- 
transfer oil. | should like to have the services of a Sun 
representative 1 manual describing heat-transfer oils 


— — 


Company 


street... 


and systems 
! 


TECHNICAL ASSISTANCE AVAILABLE. Sun's 
engineers are at your service for consultation on heat-transfer 
troubles. It will pe you to utilize the broad experience they 


have gained working with many different industries. 


SUN INDUSTRIAL PRODUCTS 


SUN OIL COMPANY, PHILADELPHIA 3, PA. - SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 


COSTLY SHUTDOWNS AVERTED BY 
CIRCO XXX HEAT-TRANSFER OIL 


OUT ROLLS THE FELT. Every minute each of these ; 
machines impregnates several hundred feet of felt’ with : 


asphalt. In view of such output, shutdowns would be costly. 


But Cireo XXX helps keep production steady. 


Circo’s natural detergency loosened the sludge 
deposits and carried them off to the filters. The 
system was soon clean and has remained clean ever 
since. The original charge of Circo shows no signs of 
deterioration, and has now been serving for seven 
years. Uninterrupted production, low maintenance 
costs, and thousands of dollars saved in oil bills 
that is the payoff this plant has enjoyed by shifting 
to Cireo XXX. Your plant can probably benefit the 
same way. Send in the coupon below. 


ASPHALT IS KEPT AT 450F in the section where the 
weather-resistant surface is applied. This high temperature 
puts a heat-transfer oil to a real test. Circo XXX, after seven 
years’ service, is good as new 


SUNOCO: 
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_ IF WEIGHING, BLENDING 
PROPORTIONING MATERIALS 


Is must READING 


IS IMPORTANT TO YOU... 


Richardson’s new guide to automatic 

weighing, blending or proportioning of 

materials points out new methods-new equipment applications in these 
important processes. Simply find your material in the index, refer to the 
equipment section and you’re on your way to improving your present 
operations through increased speed, economy and accuracy. 

Let Richardson's 50 years of experience in building Automatic Weighing, 
Proportioning and Blending, equipment help you discover new and 
improved methods in your field—no matter what you handle. 


Write today for your free copy of this guide Bulletin No. 0450. 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 

Atlenta * Boston Buffalo * Chicago * Cincinnati 

Houston * Minneopolis * Montreal * New York * Omoha 

Philocelphio * Sen Francisco * Toronto 


® 489 MATERIALS HANDLING BY WEIGHT SINCE 19 
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1. COLLECT all waste data early. 
2. STUDY conditions at plant site. 
3. DRAW UP a disposal flowsheet. 


Duoles Galvack and. Digest Edited by A. J. O’Brien, Jr. 


4. CALCULATE capacities and sizes. 
5. CUT pollution during start-up. 


6. RUN a survey when operation begins. 


Six-Step Plan for Abating Foul Air 


Pollution is easier and cheaper to 
avoid than cure. All new processes 
and plants should be critically reviewed 
for waste disposal—successful pollu- 
tion abatement begins and ends right 
here. This is the warning of C. A. 
Gosline, specialist of Du Pont’s en 
gineering department who spoke to 
the recent Air Pollution Abatement 
Conference at New York. His paper 
is the basis of this OED feature—Ep. 


1. Collect All Waste Data Early: 
Plan for waste disposal in the research 
and pilot plant stage. As more and 
more products today take the big 
jump from the laboratory bench to the 
commercial plant, laboratory stages 
become vital for obtaining basic pol 
lution data. At this point, chemical 
engineers on the research team, who 
know the problems of scale-up and 
the efficiencies of operating equip- 
ment, can furnish valuable data on 
waste 

Still further, study should begin 
early Newer and more complex 
processes produce wastes with un- 
known characteristics. If vou wait, 
you may have to neglect, or pay a 
high price for, adequate recovery, 
treatment or disposal 

During this step, obtain data on 
the characteristics of the wastes, oper 
iting conditions under which they are 
discharged, and the dispersion ex 
pected at the particular site. 

Under characteristics of the wastes, 
determing 

1. Physical properties: Will they be 
If solids 
or mists, what will be the range of 
particle size? 

2. Chemical properties: What ab 
sorbing or adsorbing agents could be 
used? Can thev be reacted with other 
wastes before release? After release, 
will they react with other wastes in 
the atmosphere? 

3. Toxicological properties: To hu 
mans, to vegetation, and to terrestial 
and acquatic animal life. 

4. Sensory properties: Do the wastes 
produce odors; eve, nose or throat ir- 
ritation; or unsightliness? 


fumes, dusts, mists or gases? 
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5. Thermal properties: Can they be 
burned: What is the heat of combus- 
tion? _If ignited what combustion 
products result? 

Under operating conditions, deter- 
mine: 

1. Rate of emission of the waste 
gases. 

2. Variability of the rate. 

3. Stack gas temperature, velocity 
and composition. 

4. Do wastes result from batch or 
continuous operation? 

5. Can the wastes be handled batch 
wise, or must they be handled con- 
tinuously? 

Under expected dispersion, deter- 
mine 

1. Calculation of average ground 
level concentration (one hour dura- 
tion) downwind from the plant under 
i variety of weather conditions (check 
with Bosanquet and Pearson). 

2. Calculation of peak concentra- 
tions (three minutes duration) down- 
wind from a plant under a variety of 
weather conditions (Sutton). 

3. Determination of the wind direc- 
tions associated with: 

1. Low wind speeds 
b. Precipitation 
c. Inversions 

4+. Measurement of wind gustiness 
types. 

5. Estimation of terrain effects on 
wind direction, inversion persistence, 
etc 

Of the foregoing, most of the oper- 
ating conditions and waste character- 
istics can be gotten from research or 
pilot plant data and published litera- 
ture. The expected dispersion cannot 
be accurately judged without-a fairly 
detailed knowledge of the site. 

2. Study Conditions at Plant Site: 
Visit potential sites prior to the final 
sclection of the site. But, remember, 
waste disposal is only one of many 
factors involved site selection 
Waste disposal could be the tail that 
wags the dog. 

After the site has been selected, 
make . 

1. An analysis of topographic maps 
and wind directions to locate areas 


where high concentration would be 
most critical. 

On-the-site measurements of 
wind variability. 

3. On-the-site measurements of sur- 
face temperature and relative hu- 
midity. 

4. A vegetation survey. 

5. A preliminary waste disposal 
flowsheet. 

Be careful when analyzing the wind 
records. Average annual patterns may 
be completely misleading, especially 
if the plant is in a valley or partially 
surrounded by hills. 

During the vear the wind will blow 
from all directions, but dispersion will 
be slower in some directions than 
others. Consideration must be given 
to wind direction when precipitation 
or fog occur. Consideration must be 
given to the wind direction when 
the wind velocity is 0 to 3 mph. 

Don’t overlook the characteristics 
of the waste. For instance, if a power- 
ful herbicidal dust is discharged, the 
average annual wind directions and 
speeds will apply to depositon calcu- 
lations, providing the dust is fine (less 
than 5 m.) and closely sized. If the 
dust is coarse and extending over a 
wide size range, then the total deposi- 
tion must be calculated from the sum 
of the depositions at low, intermedi- 
ate and moderate wind speeds. 

Knowledge of wind variability gives 
dispersion coefficients used for calcu- 
lating ground level concentrations of 
stack discharges. Wind variability 
may be thought of as “horizontal 
gustiness” and is a measure of atmos- 
pheric turbulence. Specifically, it is 
the root-mean square instantaneous 
deviation of wind direction from the 
average wind direction for a period of 
15 min. or so. It is not the gross 
changeability of wind from, say, north- 
erly direction to an easterly direction. 

Next, the terrain. The effect of 
terrain is generally underestimated. 
Even small changes in contour can 
produce large drainage effects and 
small obstructions can act as cold air 
dams. Trees, hedgerows or buildings 
in line may do the same. (Continued) 
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Straight-Flow Port re- 
duces fluid turbulence to a 
practical minimum. 


Seat Rings of end-seated type 
are screwed into the body. 


Sure-Grip Malleable Handwheel 
for non-skid gripping even with 
heavy gloves. 


Brass Liner on Glands assures 
greater resistance to corrosion 
and scoring. 


WALWORTH 


iron body gate valves 


with screwed or flanged ends 


For complete information on these 
new Walworth Iron Body Valves, see 
your local Walworth distributor, or 
write for bulletin 106. 


WALWORTH 


NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


T-head Disc-to-Stem connection 
on OS&Y types provides 
Stronger connection, prevents 


Bronze Back-Seat Bushings in 
bonnets of OS&Y valves. 
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Solid Web Type Dise in OS&Y 
valves for greater strength and 
longer service. 


Hinged Gland Eye-Bolts on 
OS&Y valves permit faster, 
easier repacking under full 
pressure. 
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QED, cont. . . 
Air flow in valleys after sundown — 
is frequently misunderstood. Sup- Rey 


posedly, air drains into the bottom 


_ HIGH PRESSURE al of a valley, and forms a cold lake at 
Sot the bottom with progressively warmer 
air up the sides of the valley. This 
does not happen. 
A cold lake forms at the bottom, 
but there is also a warm slope above 
| it with a cold plateau above that. 

To find stagnant air pockets on the 
site, keep records of surface humidity 
and temperature. stagnant air 

xcket is an area of persistent high 

1umidity, say over 95 percent, when 
precipitation is not occurring. After 
several weeks, two or three inexpensive 
instruments can reveal where air may 
stagnate, and how long it will persist. 
From these collected data, you can 
determine the probable duration of 
the stagnant conditions, especially if 
you combine wind analysis with them. 

For a vegetation survey, hire an ex- 
pert. He can make one in a few days. 
The survey should catalog the kinds 
of vegetation most susceptible to the 7 
particular wastes, and at the same time a 
divulge existing damage. Cause of ex- 
isting damage would be determined. 
Natural disease, insect pests, fungi and 
soil deficiencies may cause malforma- 
tions that look like chemical injury. 

3. Draw up a Disposal Flowsheet: 
A waste disposal flowsheet is as neces- 
sary to good design as a process flow- 
sheet. On it, note sources, composi- 
tions, and characteristics; along with 
service information such as air, steam 


G SPECIFICATIONS and electrical requirements. 
Pe After defining waste flow, a phase the 


of close cooperation with design engi- 
neers will follow. Using collected data 
pick out methods to recover, collect 
and dispose of the wastes. 

4. Calculate Capacities and Sizes: 
Starting with the flow shect, deter- 
mine which discharges are most criti- 
cal. Picking sulphur dioxide gas as an 
example, you may quickly find that 
the sensory threshold is in the order 
of 2-3 ppm. Further, concentrations 
exceeding 0.5 ppm. will damage cer- 
tain kinds of plants in so many hours. 

Now, the limits are set. A quick 
check on the graph of the Sutton 
Equations (for maximum ground-level 
concentration and distance from the 
stack) will show that you can only dis- 


charge 10 cu. ft. per min. of sulphur 
dioxide from a 100 ft. stack, if you 
ALBERT want to keep the ground level con- 
centration for 2-5 min. below 2-3 ppm. 


However, this is effective, not con- 
PIPE SUPPLY co. structed stack height. 


STREET I alculating > effective stack 
BERRY AT NORTH 13th 
BROOKLYN 11, Y. 


PRESSURES UP TO 5,000 P.S.1. 


A new and improved research tool for labor- 
atories. Machined from stainless steel forgings 
for operating pressures up to 5,000 p.s.i. and 
temperatures to 650°F. Agitation up to a 
maximum of 1,000 r.p.m. available and can be 
varied through a variable pitch pulley at motor. 
Agitator internally water cooled at packing. 
Accessories are available including liners, mak- 
> ing possible the processing of as little as 25 cc. 


SPECIALLY PRiceo 


Completely choice of 
heat. and ed for vapor or 
liquid heating. Floor stand, automatic pres- 
sure lubrication at stuffing box, blow out as- 
sembly and motor. Complete, 
ready to operate ' 


WRITE FOR BULLETIN £150 


6utt Welds * Bending All Types * Coiling 
Machining * Threading * Beveling * Lining 
Pickling * Galvanizing * Sand Blasting * Preheat- 
ing * Stress Relieving * Testing. 


PIPE—Wrought lron—Steel * Structural Cast Iron 
Copper Steel * Seamless * Electric Weld Spiral, Lap 
Butt Weld * Shore Dredge * SPEED-LAY. 


PILING — Sheet piling, lightweight 
—Tubular—all size. 


PILE FITTINGS — All 
types and sizes 
for steel and 


* Also see articles, “Stacks for Pollution 
Control,” in Chemical Engineering, Feb., 
March and April, 1952 
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if plant expansion pains have you squeezed for floor space, 
Fairbanks-Morse Builtogether Centrifugal Pumps can help solve 
your problems. 

These compact, efficient pumps can be mounted horizontally, 
vertically, or on an angle...on the floor or from the ceiling. 
Backed by the Fairbanks-Morse reputation for quality, these 
pumps will always deliver outstandingly dependable perform- 
ance. An important extra advantage to you is the fact that both 
motor and pump are built by Fairbanks-Morse ... your assur- 
ance of efficient service. 

Fairbanks-Morse Builtogether Pumps are available in both 
single and two-stage models... in capacities up to 1000 gal- 
lons per minute against heads up to 550 feet. For complete 
information, see your local Fairbanks-Morse Branch, or write 
Fairbanks, Morse & Co., 600 S. Michigan Ave., Chicago 5, III. 


FAIRBANKS-MORSE, 


Vertically 


a name worth remembering 


PUMPS - DIESEL LOCOMOTIVES AND ENGINES - ELECTRICAL MACHINERY ~ SCALES 
HOME WATER SERVICE EQUIPMENT - RAIL CARS - FARM MACHINERY - MAGNETOS 


Horizontally 


Angled 
upside down 
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PIGMENTS 
MINERALS - COLORS 


for the PROCESS INDUSTRIES 


PURE RED IRON OXIDE 
A Dependable, Uniform Red Pigment 
Available in Any Quantity 
Prompt Delivery 


ALL OXIDE COLORS 
- q lron Oxides + Ochres + Umbers 
Siennas Chrome Green 


PHTHALOCYANINE BLUE 
TALCS—ALL GRADES 


SEND FOR COMPLETE 
WHITTAKER | "oct 
CLARK & 


DANIELS, Inc. New York 13, N. 


Canadian Representotive 


Richardson Agencies, td. 454 King Street, W. Toronto 


for long dependable service 
... ECONOMICAL OPERATION IS DESIRED 
... OPERATING CONDITIONS ARE HAZARDOUS 
.. LOSS OF COSTLY FLUIDS MUST BE PREVENTED 


... COMPLETE AND PERFECT SEALING REQUIRED 
GET THE “DURA SEAL” STORY—WRITE FOR BULLETIN 174CE 


_DURAMETALLIC CORPORATION 


RALAMATZOO MICHIGAN 


QED, cont. . . 


effects of the stack gases. Both Bosan- 
quet and Sutton present methods to 
do this. A word of caution—These 
methods have not been too well 
checked by independent sources; so 
use them conservatively. By compar- 
ing photographs of stack flow patterns 
with theoretical plume rises, you can 
check on the formula. 

Before finally selecting the stack 
height, consider these factors: Height 
of nearby buildings; required ground 
level concentrations; what can be done 
to reduce the amount of waste efflu- 
ent; can it be scrubbed and disposed 
as a liquid waste; can it be recovered? 

Also remember, concentration varies 
rapidly with time when downwind 
from a stack. Concentrations will rise 
and fall as first one eddy and then 
another moves past an observing 
point. 

Weather may affect concentration. 
For instance, Thorton and Setterstrom 


| report that 16 ppm. of chlorine gas 


will damage 50 percent of tomato 


| leaf area in 1-2 min. during clear 


| 


weather, but it takes 60 min. to do 
the same in cloudy weather. 

5. Cut Pollution During Start-Up: 
Don’t neglect pollution abatement 
equipment during start-up stages. 
Also—although pollution may be high 
during start-up—avoid excessive pollu- 
tion. You may create the impression 
that pollution from the plant will al- 
ways be excessive. Avoid high pollu- 
tion by determining critical conditions 
from prior analyses. 

High pollution during start-up may 
come from rates and flows higher than 
those characteristic of balanced opera- 
tion. Or it may be caused by bypass- 
ing. It may be desirable to bypass 
dust collectors and the like in order 
to simplify start-up procedures. 

6. Run a Survey When Operation 
Begins: To confirm design or disclose 
additional work, a complex survey may 
be run. But usually, a few spot checks 


| under critical weather conditions will 


do the trick. 

However, any survey should include 
a check of actual against flowsheet 
conditions; measurements, direct or 
indirect, of the efficiency of the major 
equipment pieces installed for waste 
collection; stack samples; and observa- 
tions downwind from the plant. 

For dust surveys—a Greenberg- 
Smith impinger, connected to a wind- 
shield wiper, can operate from the 
manifold vacuum of a passenger car 
or pick-up truck. You can take a gas 
sample this way too. 

If fume is extremely fine and in low 
concentration, use a venturi sampler, 
or electrostatic or thermal precipitator. 
The venturi can sample a large volume 
of air and concentrate the materials 
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collected in a small liquid volume. 
However, it must be carefully cali- 
brated for the material collected. 

Take samples during both turbulent 
and inversion conditions in the atmos- 
phere. Contrary to wide-spread opin- 
ion, inversions are not unusual; they 
occur normally in almost all the U. S., 
but are more frequent in the fall. Take 
samples at the time of inversion 
besdlitan high concentrations can be 
expected. However, this break-up will 
last only 15 min. to an hour, which 
makes it difficult to get samples. 

Keep the material in mind. If the 
problem is long-tyrm, as in corrosion, 
samples over a period of 24 hr. at a 
point will suffice. If short-term, as in 
most odor problems, then the samples 
should cover only a few minutes and 
should be repeated one after another. 

To carry out the survey work, one 
of several plans may be selected. The 
best method will depend on the or- 
ganization and personnel available to 
each company. Here are three com- 
mon practices: 

1. Designing engineers get the job. 
Disadvantage: design and plant engi- 
neers cannot specialize in everything, 
perhaps least of all waste disposal. 

2. Call on a central waste labora- 
tory or development section. Advan- 
tage: such an organization can test 
new methods and apply them to new 
or old problems. Disadvantage: re- 
moves responsibility for control of 
wastes from the plant. 

3. Hire a group of specialists or 
consultants. This is easier said than 
done because qualified personnel are 
hard to find these days. Advantages: 
special knowledge can be brought to 
bear on the problems; experience from 
other work, both inside and outside 
the company, can be had with a 
minimum effort. Final responsibility 
remains with designers and operating 
engineers. This is as it should be in 
any line and staff organization. 

After operation has begun, continue 
to watch waste disposal. If the plant 
is large, management could appoint a 
waste supervisor, who would act as a 
waste consultant for the plant. He 
would coordinate the technical, engi- 
neering and development work on the 
plant, conduct a plant educational 
program, organize pollution abatement 
work and act as liaison with control 
agencies and with the public. 
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INTIMATE BLENDING EQUIPMENT 
—BY SPROUT-WALDRON 


DOES THE JOB! 


Applications: 

Agricultural Dusts « 
Brake Lining and Bat- 
tery Case Formulas * 
Detergents Dyes Pig- 
ments, and many other 
fine powder blends. 


Intimate Blending Systems are available in labora- 
tory or commercial sizes...capacities up to 60 cu. ft. 


SOUTH CAROLINA ... “We are greatly 

with the performance of our 
Sprout-Waldron Blending System. We be- 
lieve without a doubt that the dust pro- 
duced on our equipment surpasses any- 
thing else on the market in the South 
today. Producers of technical toxicants 
used by us agree with this opinion.” 


MAINE .. . “To meet peak demands dur- 
ing the dust season, levels as high as nine 
batches per hour are maintained for 
limited intervals with the same crew. 
Equipment must stand up.” 


GEORGIA .. . “Our production records 
show five distinct formulas totaling more 
than 450 tons were blended on our S-W 
equipment in the last three months, with- 
out any mechnical trouble whatsoever.” 


ARIZONA .. . “Everyone who visits our 
plant agrees that we have the most com- 
pact, efficient system they have yet seen.” 
PENNSYLVANIA .. . “Visiting representa- 
tives from Farm Co-ops in other states 
unanimously characterized our insecticide 
dusts as being the finest, most uniform 
blends they had ever examined.” 


Use the advice of Sprout-Waldron, Specialists in Intimate Blending, to 


improve your product ... safeguard your personnel .. 


step up produc- 


tion- and increase your profits. Write for Bulletin 1-846 today! Sprout- 
Waldron & Company, Inc., 15 Logan Street, Muncy, Pennsyivania, 


SPROUT-WALDRON 


INTIMATE BLENDING 


SINCE 1866 
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STANDS UP where others FAIL 


The cutting, abrasive action 
of hot, dirty Boiler Blow- 
down quickly breaks down 
meters that depend upon 
close clearances and intricate 
parts for their accuracy. 
Henszey Meters stay accurate 

stay on the job—accurately 
measuring Boiler Blowdown, 
Feed Water Condensate, 
FREE - RUNNING CHEMI.- 
CALS and other “hard-to- 
measure” liquids. For details 
consult Sweet's Catalog or 
write: 


| HENSZEY CO., DEPT £5, WATERTOWN, WISCONSIN 


FEED WATER METERS 


Continuous Blowdown ® Distillation Systems © Heat Exchangers 
Boiler Feed Regulators Flow Indicators Proportioning Valves 
: also MILK EVAPORATORS and PRE-HEATERS 


| W. are specialists in 


HEAT TRANSFER EQUIPMENT 


Staintess Steel Condenser, 14° dia x 8° 
tube length (bundle partly installed.) 


DOWNINGTOWN solicits your inquiry for Heat Transfer Equipment fabricated of 
Aluminum, Inconel, Nickel, Phosphor and Aluminum Bronze, Copper, Stainless, Monel, 
Silicon Bronze and various grades of Carbon Steel 

Design and construction will meet requirements of A. S. ME. Code or other agency 
specified by customer Equipment of our design is sold on a guaranteed performance 
basis or we will fabricate to customer's drawings. Modern Fecitities available for 
radiographing, stress relieving and heat treating, where required. Remember: “Your 
Needs Are Our Specialty'” 

DOWNINGTOWN is experienced in building equipment with Bi-metallic, Finned Tube 
and Korbate Graphite 


Write on your letterhead for DOWNINGTOWN literature on shell and tube heat 
exchangers 


DOWNINGTOWN IRON WORKS, INC. 
DOWNINGTOWN. PA. 
PLATE FABRICATION 


STEEL ALLOY 
HEAT EXCHANGERS 


NEW YORK OFFICE, 30 CHURCH STREET 


HENSZEY Feed Water METER °'” 
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RESEARCH 


. . Russian Science 


What is the status of Russian 
science today? 

“The state of science and situation 
of scientists in Russia is one of the 
most contradictory aspects of the So- 
viet picture. It is impossible to de- 
scribe it without admitting that thin 
exist side by side that seem mutually 
exclusive,” wrote Eugene Rabinowitch 
in the Mareh issue of the Bulletin of 
the Atomic Scientists. 

“Outstanding advances have been 
made in pure mathematics (Kholmo- 
gorov, Vinogradov, Gelfand), and in 
several other fields of basic research; 
for example, the kinetics of chemical 
reactions (Semenov), colloidal chem- 
istry (Frumkin), and ferroelectricity 
(Joffe) 

“Since the end of the Civil War, 
the most brilliant and independent 
minds among the younger generation 
in the Sovict Union have been at- 
tracted to science. Not only was the 
career of a scientist economically more 
attractive than almost every other ca- 
reer in the Soviet Union, but—what 
was cven more important—science 
was the only field in which a man 
could cnjoy intellectual freedom, 
choose his own subject of inquiry, 
think for himself, and communicate 
with those of similar interests all over 
the world 

“Undoubtedly, intellectual freedom 
provides the most favorable atmos- 
phere for the advancement of science, 
but some of the greatest scientific dis- 
coveries in history have been made, 
and some of the most revolutionary 
ideas conceived, under absolute re- 
gimes lending secular power to the 
defense of anti-scientific church dog- 
mas 

“The restrictions on freedom of 
science will not cause the brighter 
minds in the Soviet Union to choose 
other fields where pressure is less 
stifling—for the simple reason that 
no such fields exist . . . 

“Tt is wrong to think of contempo- 
rary Soviet science as being largely 
paralyzed by the ideological dictator- 
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SHIELD 
MODERN FIRE PROTECTION 


‘headquarters for the finest’ 


Foremost design, experienced engineering, quality ma- 
terials, expert workmanship and operating superiority 
are all bywords of the C-O-Two Fire Equipment Com- 
pany ...originators of the world famous C-O-TWO 
Squeez-Grip Carbon Dioxide Type Fire Extinguishers. 

C-O-TWO, being specialists in modern fire detecting 
and extinguishing equipment for many years, are con- 
stantly striving to develop new and improved types 
of fire protection equipment that will render highly 
efficient results in safe-guarding life and property from 
the ravages of fire. 

With C-O-TWO Fire Protection Equipment, sim- 
plicity, practicability, longevity and minimum mainte- 
nance are built-in features that guarantee fast, positive 
action the instant fire strikes. Furthermore, extensive 
skill and high quality standards, together with approv- 
als such as the Underwriters’ Laboratories, Inc., Factory 
Mutual Laboratories, Armed Forces and Government 
Bureaus assure you of the finest in modern fire 
protection equipment. 

Among the many types of up-to-date fire protection 
equipment manufactured by C-O-TWO, the following 


comprise the principal items on the market today: 
* carbon dioxide type hand and wheeled portable 
fire extinguishers 
dry chemical type hand and wheeled portable fire 
extinguishers 
carbon dioxide type hose rack and hose reel fire 
extinguishing units 
built-in high pressure carbon dioxide type fire ex- 
tinguishing systems 
built-in low pressure carbon dioxide type fire ex- 
tinguishing systems 
built-in smoke fire detecting systems 
built-in heat fire detecting systems 
high pressure carbon dioxide cylinder recharging 
equipment 
So, with current expensive delayed replacements, 
why not let an expert C-O-TWO Fire Protection En- 
gineer help you now in planning modern, economical, 
fully approved fire protection facilities for your various 
properties. Our experience is at your disposal ... no 
obligation of course. Get the facts today! 


C-O-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 


NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 
Affiliated with Pyrene Manufacturing Company 


MANUFACTURERS OF APPROVED FIRE PROTECTION EQUIPMENT 


Squeez-Grip Carbon Dioxide Type Fire Extinguish 


* Dry Ch 


| Type Fire Extinguishers * Built-in Smoke and Heot Fire Detecting Systems 


Built-In High Pressure and Low Pressure Carbon Dioxide Type Fire Extinguishing Systems 
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Storage 


@ Whether you want conventional high- 
pressure units or something special—send 
us your inquiries. COLE can build you 
the kind of high-pressure tanks or vessels 
you require—any size, any shape, any 
metal. Our experience (of almost a century) 
in the design and fabrication of metal 
tanks may be of help to you. Write for 
Talk” 


Established 1854 


ELEVATED TANKS * VESSELS * CYLINDERS 


TOWERS * BINS * STANDPIPES 


Suppliers to GOVERNMENT 
and INDUSTRY for 75 Years... 


to the ARMED FORCES through three wars! 


Bendix Friez is part of a great indus- 

trial organization whose peace -time 

potential is being maintained while 
engaged in vital work for national defense. We 
are doing our utmost to deliver non-military 
items such as meteorological instruments, elec- 
tronic devices, thermistors and a variety of 
other equipment consistent with our 
other high priority business. 


We invite your inquiries... 


FRIEZ INSTRUMENT DIVISION of 
1324 Taylor Avenue * Baltimore 4, Maryland 


Export Sales; Bendix laternational Division, 72 Fifth 11, 
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ship of ignorant politicians. Some 
branches may be stunted, but it is still 
a vigorous, growing tree . . . 

“It seems that after years of this 
kind of schizophrenic life, many 
Russians have acquired a sort of im- 
munity to it. . . . Praising Stalin as the 
greatest scientist of our era, or de- 
nouncing Pauling’s theory of chemical 
valence as ‘bourgeois pseudo-science’ 
is, for them, merely a matter of me- 
chanically performed obeisance. 

“One understands that, not being 
able to utter a word of criticism of 
their own government . . . they find a 


| measure of satisfaction in attacking the 


acts of British and American authori- 
ties that indicate similar isolationist 
trend. They feel—and rightly—that 
any Western ‘reprisals’ to Soviet re- 
strictions of international communica- 
tions are only likely to make the Sovict 
attitude still more intransigent.” 


HEAT TRANSFER 


. . Atomic Power 


How long away is commercial 
atomic power? 
Theoretically, atomic power plants 


| should be just around the corner. One 
| pound of uranium is the equivalent of 


1,500 tons of coal. And at a cost of $45 
a pound, the ratio comes to 3 cents 
a ton—cheap fuel in any language. 

But can industry look to 1960 or 
1970 for actual atomic power plants. 
It cannot, according to an editorial 
last month in Power. 

“Assuming that the atomic plant 
will cut fuel cost 4 mills per kwh., 
how much more can we afford to in- 
vest in the plant, other things being 
equal? Ata 15 percent fixed-charge 
rate the 4 mills saving would justify 
an additional investment of $230 per 
kw. for 100 percent load factor, or 
$115 for 50 percent load factor. For 
the years to come, in our opinion, the 
extra cost of the atomic plant will 
be much more than $230. 

“If this estimate is correct, truly 
competitive atomic power on a large 
scale is decades away. Meanwhile 
experimental and subsidized installa- 
tions on a limited scale may be just 
around the corner.” | 


PULP PROCESSES 
. Win for Soda 


In this test, the soda process proved 
to be a better all-around worker than 
the mono-sulphite process. 

Last year the Ceylon Government 
had the Forest Research Institute, 
Dehra Dun, compare the two proc- 
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esses in pulping illuk grass (Imperata 
arundinacea). Because of its better 
economy, the caustic soda process won 
out, according to the recently received 
Indian Forest Bulletin, No. 145. The 
cost of pulping the grass by the mono- 
sulphite process is 38 percent more 
than the soda process. 

Of the two soda methods used— 
the overhead and the fractional proc- 
esses—the fractional digestion worked 
out better and was cheaper. In this 
method, cooking liquor used in the 
first stage of digestion is the brown 
or “lignin” liquor collected from the 
second stage of digestion after com- 
pletion of the cooking operation. 

The pre-digestion is carried out at 
a low temperature and pressure with 
a cooking liquor of low concentration. 
In the second stage of digestion fresh 
liquor, composed of caustic soda, is 
used and the digestion is carried out 
at a high temperature and pressure. 
The concentration of the cooking 
liquor employed is also higher. 

In the mono-sulphite or neutral sul- 
phite process the cooking liquor is 
solution of sodium sulphite contain- 
ing a small amount of sodium car- 
bonate. The process, successful for 
cereal straw nll acomy is not employed 
commercially, as far as the Institute 
knows, for the reduction of grasses to 
pulp. However, the Indian govern- 
ment will continue development work 
on the process. 


SYNTHETIC FIBERS 


... All Is Not Gravy 


World fiber sales in 1952 will prob- 
ably top $14 billion. With the textile 
market reaching mammoth size, pro- 
spective markets for synthetic bers 
loom big and hopeful. Manufacturers 
of synthetics within a short time, it 
would seem, may soon take their bows. 

Then again they may not. The 
bold venture into large-scale produc- 
tion of staple fiber could turn into 
a reckless, over-ambitious maneuver. 
At the recent meeting of the Ameri- 
can Chemical Society at Buffalo, Carl 
A. Setterstrom of Carbide and Carbon 
Chemicals Co., New York, told mem 
bers in opening an all-day symposium 
on new synthetic fibers that the in 
dustrial roof could fall in. 

“Large-scale production of a new 
fiber is necessary to establish feasibility 
of the process, manufacturing cost, 
—— of product, and salability of 
the fiber. Pilot plant operations aren’t 
extensive enough to predict the long- 
time efficiencies that make or break 
a fiber process. . . . 

“Sales development with pilot-plant 
poundages can 7 fatally slow or dan- 
gerously misleading. Actual consumer 
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Improve the quality 
of your output 


Investigate 


Efficiently process 
chemical and 
drug residues, 
sludges, sages, 


rying 


exclusive with 


ARDRIER DRYERS 


Cyclo-Matic Drying gives highest quality 
output—that’s relatively cool, due to rapid 
moisture evaporation, short retention time 
in drum, Preserves vitamins and nutrients. 
Accurately controls outlet temperature and 
moisture content. No boiler is required — 
heat exchanger losses are eliminated. 


Ardrier Dryers cost you less to buy, in- 
stall, operate, maintain. Capacities, 2,000 
— 12,000 Ibs. of water evaporated per hour. 

See why Ardrier’s exclusive 3-pass drum 
and showering flight design help you dry 
at lowest cost per ton, Send coupon for 
bulletins. 


Ardrier Dryers are manufactured by The Heil Co. 


Arnold Dryers 
are successfully processing: 
Chemical, drug, 
and antibiotic residues. 
Various sludges from vacuum filters. 
Various sages and leafy plants, 
prior to final 


Name 
Company... 
Company Address 
extraction, etc. City 


Tear out coupon and moil today! 


ARNOLD DRYER COMPANY, Dept. 8752 
3071 W. St., Milwaukee 1, Wi 


Send me Ardrier Dryer bulletins. 
— 
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Some of the Ways 
we are 


helping others 


Made furnisher rolls for printing tex 
tiles, developed non-toxn white rubber 
tunings for food processing equipment, 
constructed special rolls for the new 
Aon-contact printing process, devised 
static absorbing rolls, ond provided 
mony other specials for troubled 
production executives 


Details o case history on 
tubber lined pipe that 
Gpphes to corrosion pro 
tection in any field You 
will find it @ thought 
provoking text that may 
teveol woys you con 
use the services of our 
RUBBER ENGINEERS 


Pipe Cost- ‘1,360 


Plus Installation 


Savings—Every Year —°8,000 


In Similar Equipment Groups 


Amazing, yes and 32 yeors use hos demonstrated thot 
this saving is no temporary offair. 

Many case histories have proven the merit of the Lo Favorite 
method of lining and/or covering pipe, valves, tanks and 
special equipment with exclusive La Favorite rubber com- 
pounds 

They have confirmed the value of this method of protection 
agoinst corrosion and other destructive forces. 

They show thot it hos SAVED countless thousands of dollars 
for users--and thot is what counts!!! 


fe RUBBER CO, 


269 Wagoraw Road Paterson, N. J 


tele 


RUBBER LININGS . RUBBER COVERING RUBBER ENGINEERING 


Thoroughly vitrified, 
high quality, non- absorbent — 
completely free from iron or 
other contaminating materials. 
Wet process, non-porous, high 
strength— dumped or stacked. 


| 


~ 


Write for FREE Copy of Chemical Porcelain Catalog No. C-4 


“ILLINOIS ELECTRIC PORCELAIN CO 


MACOMB, ILLINOIS 
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acceptance on a fairly broad scale is 
necessary to temper laboratory find- 
ings, market surveys, and textile in- 
dustry opinion. 

“Large-scale production, however, 
requires the commitment of substan- 
tial capital and manpower to an un- 
proved product. There are several im- 
portant chemical companies which 
have invested or which plan to in- 
vest more than $40 million cach in 
staple fibers whose chemical structures 
are still subject to change, final prop- 
ertics unknown, methods of produc- 
tion not vet firmly established, costs 
uncertain, processing characteristics 
and dve affinities variable and markets 
only partially explored. 

“The bold venture of the chemical 
industry into large-scale production of 
staple fibers may be the most dramatic 
success or the most costly failure in 
commercial chemical history.” 


PUBLIC RELATIONS 
.. + Petroleum Pitch 


Remember some 40 years ago when 
Henry Ford warned—if we continued 
to build automobiles there wouldn’t 
be enough gasoline to run them. 

“You can relax, I assure you,” said 
Vice President Dwight Benton of 
Standard Oil Co. speaking to car 
dealers at the recent Chicago Auto- 
mobile show. 

“Although it has been predicted for 
decades that the petroleum supply 
was coming to an end soon, we have 
never yet run short of supplying both 
military and civilian needs. We have 
actually increased our reserves tre- 
merdously. 

“Right now we know we have 
enough crude oil in the ground to 
produce gasoline for many vears. And 
even if that was the end of the crude 
oil and we couldn’t find any more, 
we know how to make gasoline by 
other wavs. It is too costly to use 
those methods at present, but the 
time may come when the processes 
can be made financially worth while. 
If so, we know that from coal alone 
we can produce enough gasoline to last 
a thousand vears.” 


GRINDING 
. . » Radioactive Ringers 


How have radioactive __ tracers 
worked out in recent comminution 
studies? 

Not bad—according to A. M. Gau- 
din, H. R. Spedden and D. F. Kauf- 
man of MIT whose paper was pre- 
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FOR MEASUREMENTS FROM — 100 F TO — 300 F, G.E."S TYPE HP-13 ON-OFF CONTROLLER GIVES STABILITY, ACCURACY, AND CONTROL SENSITIVITY 


G-E Resistance-thermometers have High Accuracy: 
Can Be Calibrated within 1/2 of 1% Full Scale 


Temperatures from —100 F to —300 F can now be 
accurately indicated and controlled with General Electric’s 
new line of resistance-thermometers. If you have an opera- 
tion which demands close, accurate control, then there is a 
G-E_ resistance-thermometer tailored to your needs. Under 
certain conditions accurate indication is within } of 1 per 
cent full scale. 


CONTROL SENSITIVITY is built into G-E resistance-ther- 
mometers. A pointer motion not exceeding 0.1 per cent full 
scale length causes on-off operation in the presence of 
variations in voltage, ambient temperature, and frequency. 


SPECIAL FEATURES include a mercury switch, rated 35 © 
amperes for 120 volts a-c or 25 amperes for 240 volts a-c, BASIC GE of G-E resistance-thermometers is crossed-coil mov- 
available ag an optional accessory for applications where ing element and 3!4-pound alnico V magnet; designed to stand abuse. 
heating loads exceed 10 amperes. When larger electrical re 
capacity than that afforded by either control relay or 
mercury switch is required, a magnetic contactor can be 
supplied. 
WIDESPREAD USE of G-E resistance-thermometers is a 
testimonial to their value. These close-control instruments 
can be used in refrigeration and food-processing industries, 
air-conditioning, medical and research laboratories, and in 
many applications where close control is a necessity. 
MORE INFORMATION is available. Contact your nearest 
G-E representative, or write Section 602-230 for Bulletin 
GEC-835. General Electric Company, Schenectady 5, N. Y. 


G F N . 5 A L t LE CT R | C TYPE HP-14 three-position resistance-thermometer with two-plug-in 
control units; shown with covers removed for easier maintenance, 
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Maybe it all does look pretty much 
the same at first glance. But when 
a firm has been making wire mesh 
for 70 years man and boy, there’s bound to be a little more to it than 
meets the eye—a little more know-how in engineering and weaving, a 
little more quality in the product, a little more service and satisfaction 
for the user. 


WIRE 


JELLIFF WIRE MESH is woven in all ductile metals 

JELLIFF WIRE MESH is woven in all commercial weaves 

JELLIFF WIRE MESH is woven in widths up to 72 inches 
JELLIFF WIRE MESH is economical. Every foot runs true to the spe- 
cifications. 


* * * * 
JELLIFF WIRE MESH is a quality product and has been for 70 years. 


You can depend on it. 

Write todsy for full details about JELLIFF WIRE MESH, JELLIFF 
WIRE MESII PRODUCTS, and JELLIFF’S CONSULTATION SERYV- 
ICE on wire-mesh engineering. Address Department 15. 


me JELLIFF wre. cnr 


SOUTHPORT 


CONTINUOUS PRODUCTION EQUIPMENT 
for Bakery, Confectionery, Food, Chemical and Allied Industries 


Greer engineers are prepared to work with 
you on plant layout and to design special 
applications of the Greer Multi-Tier Con- 
veyor for your particular product. Our 
wide experience with installations of this 
machine in many different industries can 
be invaluable in helping to convert from batch methods to continuous 
processing or to further simplify and streamnline your present production 
processes. The Multi-Tier is the real answer to compact production and 
space-saving economy. 


COOLING TUNNEL 


As an alternate to the Multi-Tier where 
shorter production periods are required, 
the Greer Cooling Tunnel offers the most 
efficient answer where controlled tempera- 
tures and air circulation are a factor. 


Thirty years of developing and building such equipment makes these units 
available in widths ranging from 16” to 52” and lengths variable by 8’. The 
special sectional steel belt offers a feature which provides the most efficient 
cooling obtainable. 


GREER COMPANY 


119 WINDSOR STREET, CAMBRIDGE 39, MASS. 
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sented before the recent national meet- 
ing of the AIME. Radioactive tracers 
permit a personalized study. For the 
first time, investigations may go be- 
yond the usual statistical limitations 
of size distribution research. 

“Radioactive marking as a crushing 
research tool is both simple and effec- 
tive. . . . The method seems to offer 
great promise in dealing with prob- 
lems involving circulating loads where 
there is really no suitable common- 
place technique now available.” 

How it’s done: Make a screen anal- 
ysis of a batch of crushed or ground 
mineral (say albite containing so- 
dium). Then select some fraction such 
as the 28 to 35-mesh size. Bombard 
this fraction with a cyclotron making 
the sodium radioactive. Then weigh 
this fraction. Determine the inten- 
sity of the radioactivity with a Geiger 
counter, and relate the radioactivity to 
this weight. 

Next mix the 28 to 35-mesh frac- 
tion with the other sizes, grind it in 
a ball mill for 2 min., make a screen 
analysis. Then weigh each fraction. 
Geiger them, and vou will know how 
much of the 28 to 35-mesh material 
was reduced to each of the smaller 
screen sizes as a result of the 2 min. 
grind. 


POWER 
Count on Coal 


TVA is turning to coal. 

Ninety percent of the new homes 
being built in Chattanooga, Nashville 
and Knoxville are heated entirely by 
electricity. To provide the power to 
heat these homes, and to supply indus- 
try in the area, the TVA has taken up 
coal. Eventually, the Bituminous Coal 
Institute reports, more than half the 
power produced by the TVA will be 
coal-generated. 

“Coal is the one source of energy 
abundant enough to meet all the needs 
of the future. Of all of America’s re- 
coverable fuel reserves, 92 percent is 
coal.” 


RADIOLOGY 
. Invisible Barriers 


In nucleonic work, besides provid- 
ing protective ventilation for normal 
processes going on in hoods and equip- 
ment, design engineers must consider 
the effects of explosions, fires, spills 
and other personnel accidents. 

This is the opinion of Staff Engi- 
neer W. W. McIntosh of General 
Electric Co., Richland, Wash. 
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SYNTHETIC AGE 


“At the beginning of the scientific 
period, man was still going humbly and 
submissively to the rock or the plant, or 
the sheep or the silkworm, and taking 
what was given him as the directive and 
limiting conditions of his building and 
weaving. Now he makes his pastes and 
pulps in whatever texture or fiber he 
needs.” 

H. G. 


“An accident might make a room, 
or possibly a whole building unsafe 
. . . Consequently, all practicable meas- 
ures must be provided in the design 
for limiting the spread of radioactive 
contamination.” 

Speaking at the spring meeting of 
the ASME in Seattle, McIntosh told 
how nucleonic buildings are now be- 
ing designed for controlled air flow. 

Some designers provide for different 
air pressures between areas. These 
areas are usually designated as zones, 
the uncontaminated zones called 
“cold” and the areas of greater risk 
called “hot.” 

Cold and hot zones are completely 
separated structurally. Access between 
zones is through air locks. Air flows to 
areas of least risk and then passes out 
through equipment and hoods in the 
areas of highest risk. 

“The air locks are not ventilated, 
but on opening the door toward the 
hot side air will leave the air lock 
toward the zone of lower pressure. 
When the air lock door to the cold 
side is opened, air will flow from the 
higher pressure area into the air lock; 
thus, air movement is in the proper 
direction. Air lock doors may be inter- 
locked to prevent simultaneous open 
ing that might upset the ventilation 
balance. 

“The provision of one source of 
supply air and one exhaust system for 
all zones avoids the danger of zone 
pressure differential violations that 
might be caused by failure of one of 
several separate supply or exhaust sys- 
tems. 

“This alone is a determining factor 
in over-all design; since reversal of air 
flow, which might be caused by the 
failure of a single fan, cannot be toler- 
ated in some buildings for even a few 
seconds.” 


HEAT TRANSFER 


... Boiling Refrigeration 


One way to cool a liquid is to pass 
it through tubes immersed in a boiling 
refrigerant. Tests have been run in 
such systems using horizontal finned 
tubes. Little has been done using 
plain tubes. And until D. B. Robin- 
son and J. E. Myers made their recent 
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To YOU, the 25th Anniversary of Anti- 
Corrosive is an assurance that when your 
requirements call for fastenings of stain- 
less steel, you can depend on Anti- 
Corrosive to serve you best! Anti-Corro- 
sive is the oldest, largest and best-known 
firm dealing exclusively in stainless steel 
fastenings . . . an enviable position in a 
fast-growing industry . . . your guarantee 
of product excellence! 


Still Plenty of Fastenings IN STOCK 
If you need quick delivery of stainless 
steel fastenings, check Anti-Corrosive 
first! Although most of our production 
requires D. O. Ratings, there is still a 
wide variety of stock items in our bins 
which may fit your needs ... or, a 
suitable alternate ready for immediate 
delivery may be suggested! 


FREE-A-N SELECTOR ! 
Write TODAY for handy Slide Chart 
No. 52D . . . instantly identifies A-N Nos. 
pertaining to stainless steel fastenings, 
gives sizes and other data. Free catalog 
also available. 


Metal Products Co., Inc 


Manufacturers of STAINLESS STEEL FASTENINGS 


CASTLETON ON HUDSON, NEW YORK 
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“LIQUIDS WORTH STORING 


ARE WORTH 


@ FOR GAUGING LIQUIDS. 
OF ALL KINDS 
@ 100% AUTOMATIC 
@ APPROVED BY 
UNDERWRITERS’ 


WRITE FOR COMPLETE DETAILS LABORATORIES 


rae LIQUIDOMETER cox: 


36-29 SKILLMAN AVE., LONG ISLAND CITYIN.Y 


Laboratory Crushers & Pulverizers 


LABORATORY JAW CRUSHER 


Double acting jow delivers two blows 
per revolution, speeds crushing. Forward 
and downward motion increases capaci- 
ty over conventional stroke, particularly 
on moist materials. Hand wheel replaces 
usvel wrench of shims for jaw opening 
adjustment. Discharge openings 4" to 
1%" available. Welded steel construc- 
tion. Reversible jaw plates. 


GY-ROLL REDUCTION CRUSHER 


Reduces ‘2 feed to as fine as 10 mesh 
in @ single pass. Very high capacity and 
low power consumption; replaces bulky, 
unhandy equipment such as rolls and 
coffee mill. Sizes avoiloble, 6” and 10”. 


LABORATORY PULVERIZER 


The Massco-McCool is a disc-type grinder 
designed for pulverizing to fine meshes 
in one operation. Planetory disc move- 
ment assures long grinding surface life. 
No geors—reduces power; 100% anti- 
friction grease lubricated bearings; 
grinds more somples per hour at lower 
cost. 


New free CATALOG gives complete information on Massco laboratory 
crushers and pulverizers; Marcy grinding mills for laboratory, pilot 
plant and commercial grinding; Massco-Grigsby rubber pinch valves. 


Smelter 


Supply Co. 


Box 5270, Terminal Annex, Denver, Colo., U.S.A. 
Offices in Salt Loke City, El Paso, 1775 Broadway, N.Y.C. 


OED, cont. 


CONTINUOUS DILUTION 


“The research director may be wrong 
half the time; a committee of any kind 
will be wrong most of the time; and a 
committee of vice-presidents would 
probably be wrong all the time.” 
C. E. Kenneru Mees 
Vice President 
Eastman Kodak Co. 


studies on boiling coefficients, no data 
were available for comparing the two 
types of tubes. 

In January's Refrigerating Engineer- 
ing, Myers published some of their 
experimental results: 

“In all cases the boiling coefficients 
per square foot of outside surface were 
greater for the finned tubes than for 
the plain tubes but at higher tem- 
perature differences they appear [when 
plotted] to converge or cross. 

“In computing the resistance of 
the tubes, it is necessary to consider 
fin efficiencies. The tubes were made 
of copper, which has a high thermal 
conductivity. Since the fins were very 
short, it was found that the efficien- 
cies were always 96 percent or more 
and so they were used as 100 percent 
in these computations. 

“In general, fouling on the inside 
of the tubes would reduce the advan- 
tage shown for the finned tubes over 
the plain tubes while fouling on the 
outside, if it should occur, would in- 
crease the benefits obtained from the 
finned tubes, percentagewise. 

“It may be concluded that finned 
tubes have their maximum advantage 
at low temperature differences.” 


MARKETS 


. . . Insecticide Forecast 


With the exception of pyrethrum, 
most ingredients used in the manu- 
facture of insecticides are in good 
supply. 


Here is the eo tlook for the rest 
of the year for the supplies of the 
principal insecticide ingredients, ac 
cording to the National Production 
Authority: 

Allethrin—No shortage has devel- 
oped so far. Military requirements for 
use in aerosol bombs have not been 
sufficient to limit availability for civil- 
ian use. Present production by the 
sole producer, Union Carbide, will be 
augmented by another plant that will 
begin operation this year and a third 
in 1953. Total production will be 
about 500,000 Ib. a vear. 

DDT—The estimated 1952 supply 
of 130 million pounds will balance re- 
quirements. Department of Agricul- 
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HE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 


Two 7, Only $7 Cosy 
Thro, ang fing, ac °f 216 7. 4 | 
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Fox more information bor Terry 
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Removal of liquids entrained in gases 
is simple . . . economical . . . effective 
—when you use Metex Mist Elimina- 
tors! As the mixture passes through 
the Mist Eliminator, the entrained 
liquid is wiped out and retained by the 
extensive KNITTED wire area—until 
it coalesces into drops that are large 


enough to fall back through the rising 
flow. The gas passes on—freed from 
entrainment. 


Efficiencies 95% or better * Little if 
any pressure drop * Can be’ installed 
in existing equipment + Made of prac- 
tically any metal * No moving parts 


Worth looking into, isn't it? Ask for your free copy of “Metex Mist Eliminotors”, an 8-page 
brochure that's packed with facts. Or write us about your specific entrainment problem. 


METAL TEXTILE CORPORATION 


KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY. 


2.4.4. 


2.4.6.6.4 


“i East First Avenue 


x J. 


EXPERTS 
PROCESS PIPING 


For more than half a century, 
our craftsmen have been prefabricating and 
installing critical piping for the nation’s 
process industries. Repeat contracts from the 
leaders are your assurance that “Piping by 


Mitchell” 


means solid satisfaction. Send us 
the drawings for your next project. . 


- our 


estimate will not obligate you in any way. 


W. K. MITCHELL & CO., INC. 


2948 Ellsworth Street, PHILADELPHIA 46, PA. 
Representatives in Boston, New York, Cleveland, Mobile, Havana 


INDEPENDENT FABRICATORS & ERECTORS 


} 1951. 


| There, 


QED, cont. . . 
ture will take about 85 million pounds; 


| military, 5 million; and export, about 
| 40 million. 
| should rise from 105 million pounds 


Production of DDT 


in 1951 to 155 million pounds in 
1955. 

Pyrethrum—aAlthough the present 
stocks are low, 1952 imports prob- 
ably will equal imports received in 
A report from Kenya (Africa) 
states that 1951 production was 20 
percent above 1950. Increase in Bra- 


| zilian production probably will add 


little to amounts available for U. S. 
use. Imports for the first 11 months 
of 151 totalled 6.1 million pounds 
compared with 8.3 million pounds for 
1950. 

Rotenone—The supply, _ reports 
states, is high. Imports in 1952 will 
depend on demand. Imports for the 
first 11 months of 1951 totalled 5.6 
million pounds compared with 9.8 
million pounds for 1950. 

Chlordane—Supplies _ this 
probably will meet demand. 

Lindane—No shortage reported. 

—End 


year 


MEMO FROM THE EDITOR 
Continued from page 145 


After a stint as production in- 
structor at Du Pont’s Martinsville 
_ in Virginia, Morgan became a 
oreman at the same unit. Then the 


| company shifted him to its Wabash 


River Ordnance Works to turn out 
RDX and high explosives for our 
fighting men. 

Then in 1944 came his transfer to 


| Hanford Engineering Works up on 


the Columbia River in Washington. 
for two years, Morgan was a 
supervisor in the famous plutonium 
chemical separation plant. He was 
there when I visited Hanford on V-] 
Day. 

In 1946 Morgan joined American 
Cyanamid, went down to Piney River, 
Va., as chemical engineer in the 
titanium dioxide plant. He joined 
CE’s New York staff in the summer 
of 1949. 

Besides being active in the chemi- 
cal corrosion field, Morgan’s more than 
knee-deep in local AIChE affairs. 
Right now, for instance, he’s secre 
tarv of the New York section as well 
as co-chairman of that section’s annual 
symposium (Cecil Chilton of our staff 
is the other co-chairman). 

In spite of these professional affairs, 
though, Morgan somehow manages to 
take part in community activities in 
Greenwich, Conn., where he now lives 
with his wife “Beezy” and their three- 
year old daughter, Elizabeth. 
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RING ROLL MILL — for medium and fine reduc- 
tien of hard or soft materials (10 to 200 mesh). 
Open-door accessibility for easy cleaning. 
Available in many sizes and capacities. 


DRY BATCH MIXERS — 4-way mixing action 


TAILINGS ROTARY PULVERIZER — increases 
output of fertilizer tailings . . . will not clog. . . 
leaves no daily accumulation of unground 
pellets. Capacities up to 25 tons per hour. 


MOTO-VIBRO SCREENS — screen everything 


ble. Open and closed models with or 


mixes two or more ingredients into an insepa 
rable, homogeneous mass. Open door accessi- 
bility makes cleaning easy. Capacities 4 ton 
te 2 tons. 


DEN AND EXCAVATOR — speeds processing of - 


superphosphates. Easily operated by two men 
«++ produces 16 to 40 tons per batch and up te 
480 tons per doy of superior fertilizer tree from 
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without feeders. Many types and sizes... 
screens from 2” to 60 mesh. 


AIR SEPARATOR — for finest seperation of 
materials. Capacities from %4 ton te 50 tons per 
hour In fineness of 40 te 325 mesh and finer. 
Imeroeses production of fines. cute power 
sue conta 


Sturtevant Processing Equip- 
ment... Grinders, mixers, sep- 


arators, screens, etc. ... Can 
help you reduce today’s high 
manufacturing costs by increas- 
ing both machine and operator 
output, lowering production 
costs, assuring high quality 
products. 

Records in all types of in- 
dustries — chemical, plastics, 
ceramics, cement, food, con- 
struction — prove that this 
equipment works dependably 
day in, day out with little, if 
any, maintenance. 

Used individually or linked to- 
gether in proper sequence, they 
do the job faster and easier than 
other types .. . handle a larger 
variety of work. 

It will pay you to investigate 
Sturtevant Processing Equip- 
ment for your plant. There is a 
size and type of machine that 
will meet your requirements. 
Write for information. 


STURTEVANT 
MILL COMPANY 


100 CLAYTON STREET 
BOSTON 22, MASSACHUSETTS 
Designers and Manufacturers of: 
CRUSHERS @ GRINDERS @ SEPARATORS 
CONVEYORS @ MECHANICAL DENS 

and EXCAVATORS @ ELEVATORS 


Production 
tawer Preparatio Cc 
Lower M 
: 
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IPRANSISTORS 


(Continued trom p. 156 


but try and get one. Production 1s 
just getting started, and the military 
gets most of them. Some are gomg 
into telephone service. Bell's manu 
facturing subsidiary, Western Electric, 
is just getting into volume production 


of the point-contact type. Western 


Electric has also licensed Radio Re 
ceptor Co. of Brooklyn, N. Y., to 


make transistors. General Electric is 


producmg germanium rectifiers and 
point-contact transistors. Raytheon 
had one model selling for $18, but 
withdrew it for a new model just be 
coming available. Sylvania makes ger- 
manium diodes, is still in the engineer- 
ing stage with transistors, as is RCA. 
Bell, GE and the others are turning 
out a few junction transistors for use 
in development work, but output isn’t 
significant yet. 

Daily output of point-contact tran 
sistors by the industry is estimated 
at 200 to 300 by the head of solid 
state physics research for one of the 


pn + = 
Rectifier ei - 


+ 


The npn Transistor 


Current can flow 


R 
inet 3 


ENGINEER'S TABLECLOTH SKETCH shows how electrons and holes behave in a p-n junction rectifier and how a transistor 
can be considered as two p-n junctions in a single germanium crystal. This concept helps clarify the theory of transistors. 


How Transistors Work 


Germanium has four valencé clec- 
trons. Like the diamond, it crvstallizes 
in a cubic lattice. Each germanium 
atom is held to its four neighbérs bv 
covalent bonds of paired clectrons. 


ELECTRONS AND HOLES 


Heat or light energy can knock 
clectrons out of these covalent Honds 
When an electron is thus cjected, it 
is free to wander through the ¢rvstal 
lattice, carrying its negative Ghargc 
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The position vacated by the electron 
is called a “hole,” and, since it 1s 
the absence of an electron, acts like 
a positive charge. Every time an elec- 
tron moves into one hole, a new hole 
is left. When the electrons move 
through the crystal, they produce the 
effect of holes moving in the opposite 
direction, carrying positive charges. 
At normal temperature, electrons 
and holes are being liberated and are 
recombining continuously. This is 


companies Anothcr source puts cur- 
rent production of transistors at 
20,000 a month and growing. In four 
or hve years, predicts one electronics 
industry sales executive, 5 to 10 mil- 
lion a year will be turned out. 

Not much has been done yet on 
machinery for producing transistors in 
volume. They're now put together 
manually under microscopes. But 
when mechanical methods are devised, 
thinks J. A. Morton, a Bell develop- 
ment engineer charged with getting 
them into production, transistors may 
control the machines that make them. 


+ 


+t 
+ 


what makes pure germanium an in- 
trinsic semiconductor. 

If an electric field is applied to 
an intrinsic semiconductor, the elec- 
trons move toward the positive ter- 
minal and the holes toward the 
negative terminal. 


ADDITION OF IMPURITIES 


Adding certain impurity atoms to 
the germanium crystal can greatly 
change its conductivity. If, for ex- 
ample, an atom of phosphorus, with 
five outer electrons, replaces a ger- 
manium atom in the crystal, the extra 
valence electron in the phosphorus 
is free to move through the Tattice, 
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five reasons why chemical men 
specify INLAND steel containers 


2 SIZES AND STYLES — Inland 
containers . . . of every type 


58 gallons 


LINING RESEARCH — inland. . 


4 CREATIVE DECORATION— 
Inland’s creative staff can as- 

effective container decoration 


greoter sales impact 


SERVICE — 's service to 

not end production and 
. Its policy is one of 
customer 


on container performance 


<y, INLAND STEEL CONTAINER COMPANY 


Sree 
. 6532 SOUTH MENARD AVENUE + CHICAGO 38, ILLINOIS 
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PROCESSING 


LEE METAL PRODUCTS CO. INC. 


417 PINE STREET ... 
ALL LEE KETTLES ARE MADE TO A.S.M.E. CODE 


PHILIPSBURG, PA. 


NEED 


CORROSION - RESISTANT 
EQUIPMENT IS NEEDED 


HERE 


Descriptive Bulletins on Request 


there’s an 
E&D 
FILTER PAPER 


for most filtration problems 


of science or industry 


As manufacturers of filter and absorbent papers 
we gladly place at your disposal our experience 
and skill in helping you select the proper 


paper for the problem confronting 


you. Or, if a new kind of paper is indicated. 


chances are we can produce it for you. 


Call on us without any obligation. 


™. 
A 


The ENTON-DIKEMAN Go. 


“MANUFACTURERS OF FINE FILTER PareRs” 


Mt. Qe’ Pa. 


TRANSISTORS, cont. . . 


carrying its negative charge. Phos- 
phorus, like arsenic and antimony, is 
a donor impurity because it gives 
an excess electron to the crystal. 

If the impurity is an element such 
as boron, with only three electrons, a 
hole is left in the covalent bond. This 
positive hole is free to wander in the 
crystal. Boron, together with alu- 
minum, gallium and indium, is an 


| acceptor impurity since it picks u 


an electron from within the crystal, 
thus freeing a hole to migrate. 

It takes but a few donor or acceptor 
atoms to produce big changes in con- 
ductivity (as little as one part in 10” 
of sorne impurities can be detected 
electrically). If conduction is by ex- 
cess electrons from donor atoms, the 
germanium is n-type because the cur- 
rent is carried by negative charges. 
If due to holes, it is p-type since the 
carriers act like positive charges. 


BASIC PRINCIPLES 


Basic to a grasp of how a transistor 
amplifies is the idea that conduction 
through germanium can take place in 
two distinct ways at the same time: 
by a flow of excess electrons and by a 
flow of holes. 

Iwo other things about semicon- 
ductors like germanium are important: 
(1) a stream of holes can be injected 
into an n-type semiconductor, and a 
stream of electrons into a p-type, by 
passing current into it; and (2) elec- 
trons travel much more slowly in a 
semiconductor than they do in a con- 
ductor, and holes travel even more 
slowly—about half as fast as electrons. 
When an electric field is applied to 
germanium, an electron has a mobility 
or drift velocity of 3,600 cm./sec. per 
volt/cm., compared with 1,700 for a 
hole. 


HOW RECTIFIER WORKS 


Consider now what happens in a 
p-n junction rectifier. This consists 
of a single crystal bar of germanium, 
with a p-zone next to an n-zone in the 
same continuous lattice structure. A 
rectifying barrier can be created at the 
junction of the two zones. 

When no potential is applied, there 
are an excess of holes in the p-zone 
and an excess of electrons in the n- 
zone. Their number is a statistical 
function of temperature, some carriers 
being trapped by the impurity centers, 
while others are being excited into the 
lattice (see cut, p. 370). 

If a voltage source is applied to 
the two ends of this p-n junction, with 
the positive terminal connected to the 
»-zone and the negative to the n-zone, 
holes in the p-zone and electrons in 
the n-zone flow toward the junction. 

At the junction, some holes and 
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electrons meet and recombine. But 


CONSTRUCTION that 
n holes ss the t to th ACID TOWERS + +4 
manne, by ABSORPTION TOWERS withstands ANY 


tive charges. Likewise, many electrons 


| 

| Corrosion Menace! 
cross the junction from the n-zone, EVAPORATORS of ant & 
carrying negative current charges. The ELECTROLYTIC TANKS EL-CHEM design are proof against mineral 
over-all effect is that of electrons flow- acids, alkalis in any concentration; oils, fats and 
ing from the n-zone across the junc- AND OTHER greases; water and steam; aan ones 
tion into the p-zone. The voltage CHEM t 1 pressures, and mechanical punishmen' 
low, and a high current flows. In- | FLOORS + TRENCHES perience with every bind COE cor 


i blem, EL-CHEM service is 
creasing the voltage steps up the proofing problem 


t fl SEWERS MANHOLES all-inclusive. 
current flow. ‘ements, brick, lini 
MATERIALS Cements, brick, linings 
When the polarity of the applied NEUTRALIZERS + DUCTS ot tease as, 
voltage is reversed, holes and electrons FIC. ETC CONSTRUCTION We or te simply wupervise. 
are pulled away from the junction and | — No job too large or too small. 


away from each other. 


‘ There are now few holes and elec- Pickle tanks, acid storage and 
: trons at the junction to meet and | SURODOND, somion, a 

recombine. Any holes that do reach tural rubber lining. DU RO- 
KOTE, vinyl resin lining, is 
; the junction are repelled by the elec- used with nitric and chromic 
< tric field from crossing into the n- 


zone. Stray electrons near the junction — 
are repelled in the same way from 


crossing to the p-zone. As a result, : 

almost no current carriers travel across 

the barrier in cither direction. Re- proofing problem, make recommen- 

sistance is high, and little current 
flows. Increasing the voltage does not : 


voltage only pulls harder on the holes CHEMi ‘ 
and electrons, keeping them apart. “a Ca MANUFACTURING CO. 
The junction acts as a good rectifier. 752-B Broad Street © Emmaus, Pa. 


Manufacturers of acid and alkali-proof cements, linings and coatings since 1912 


HOW JUNCTION TRANSISTOR WORKS 
Transistors can be either p-n-p or 
n-p-n type. The p-n-p transistor oper- | 
ates mainly by diffusion of holes | 
through n-germanium, and the n-p-n 
mostly by diffusion of electrons 
through p-germanium. Point-contact 
and junction transistors can be either 

or n-p-n. 

The n-p-n junction transistor con- 
sists of a single crystal bar of ger- 
manium, having a thin p-zone between 
two n-zones. Since the n-zones have 
donor impurities in the lattice, they 
contain excess electrons. The narrow 
p-zone, with acceptor impurities, con- 
tains an excess of holes. One of the 
n-zones is called the emitter, and the 
other the collector. The center p-zone 
is called the base (see cut, p. 370). 

When a d.c. battery is connected 
by its positive terminal to the p-zone 
base and by its negative terminal to BUBBLE C AP BULLE Y IN 21 
the n-emitter, current can flow across 


the junction between the emitter and 


SEND FOR PSC 


the base, just as in the rectifier when Largest Compilation of Engineering Data. 

Lists 200 Style Furnished Without Die Cost | 

the emitter junction, and holes from This standard reference contains complete ed in Bulletin 2! are furnished promptly, : 

base se _ to ~" - the panc- specification information for over 200 without die cost, and in any alloy to meet 

10n, some electrons an oles recom- 


standard styles of bubbie caps and risers. your coking or corrosion problems. Special 
Also drawings for use in determining caps gladly designed; 
thods of tray bly. All styles list- write as to your needs. 


bine. But the battery voltage sends 

excess electrons from the emitter 

across the low-resistance junction into 

the center base region. THE PRESSED STEEL CO., 707 WN. Penna. Ave., Wilkes-Barre, Pa. 
Another d.c. battery, one with | 

higher voltage, is connected by its | 

positive terminal to the n-zone col- 


Custom Fabricators for the Process Industries Since 1928. Send Your Blue Prints 
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RANSISTORS, cont. . . 


lector and by its negative terminal 
to the p-base. This reverse voltage 
pulls holes in the base region away 
from the junction between the base 
and the collector. It likewise pulls 
electrons in the collector away trom 
the junction. Thus it greatly impedes 
the flow of current across this collector 
junction, just as in the rectifier when 
its junction acts as a barrier. In- 
creasing the reverse voltage across the 


corrosion 
istant | 
resistant 
collector junction will not increase the 
current in the collector circuit of the 


transistor. 

But this same battery voltage across 

all stainless steel the collector junction does not repel 

excess electrons that have entered the 


thermometers permit wide range of service. base zone from the emitter. With 


enough of their own emitter voltage 
behind them, many electrons stream 


A new stainless steel welding process bonds case, stem and plug into one 
solid stainless steel unit. This means extra dependability under a wide range 


of service. from the emitter, enter the base, cross - 
Rochester's famous bimetallic element will not “tire” or lose its accuracy. the collector junction and travel to the ** 

And a superior dampening forever eliminates pointer “lock-up.” collector terminal, where they add 
Backed by 35 years of manufacturing experience, the new Rochester Dial to the collector current. 

Thermometer is your best bet for heavy-duty serv ice. : Thus most of the current flow 

ORDER TODAY from your Rochester Representative or write Rochester between emitter and collector in the 


n-p-n junction transistor 1s due to 
electrons from the n-emitter that dif- 


Manufacturing Co., Inc., 115 Rockwood Street, Rochester 10, New York. 
fuse through the thin p-zone base into 
the n-collector without recombining 


Manufacturing Company, Inc. 
| with holes in the base. The p-base is 


DIAL THERMOMETERS GAUGES AMMETERS purposely kept thin to minimize re- 
combination. 


CURRENT AMPLIFICATION 


Increasing the emitter current frees 
more electrons to flow through the 
base into the collector, where they 
add to the collector current. Con- 
versely, decreasing the emitter current 
decreases the flow of electrons from 
emitter to collector, reducing collector 
current. 

The current amplification, 2, is the 
change of collector current for a 
change in emitter current at a con- 
stant collector voltage: 


a = (dI./dl.) +. 


The factor 2 depends on y, the 
fraction of emitter current carried by 
electrons, on 8, the fraction of elec- 
trons from the emitter that arrive at 
the collector, and on A, the fraction 
of electrons picked up at the collector: 

a-7¥x8xA 

If the emitter current were all elec- 
trons and none recombined with holes 
in the center p-zone, and all of them 
reached the collector, then y, 8 and 
A would each be 1, and 2 would have 
1 value of unity. In practice, values 
of 0.95 to 0.98 can be achieved, and 
there are ways of making A higher 
than 1 and thus getting greater « 
values 


jt CENTRIFUGALS Have It 


The highly developed suspension head, with rugged frame 
construction, provides vibrationless operation even under 
severe conditions. Unbalanced forces are self-controlled 
through the Weston “swinging pendulum” principle of 
self-balancing. Economy, long life and trouble-free opera- 
tion are the certain result of Fletcher stability. And, this is 
but one of the many advantages of Fletcher Centrifugals 
that have made them so popular in the Chemical Industry. 
For full details, write for catalog. 


POWFR GAIN 


Even when the current amplifica- 
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Convenient loading 
Dustless discharge 


PROMOTES UNIFORMITY for GANE’ § chemicals 


wi 


When executives of Gane’s Chemical 
Works, Inc., Carlstadt, N. J., witnessed 
a laboratory test of the p4c Twin Shell 
Dry Blender, they were immediately 
impressed by its possibilities. Now—a 
20-cu. ft. stainless steel blender is in 
constant operation, blending phenobar- 
bital and similar drugs where no varia- 
tion in lot batches can be tolerated. The 
p-k Twin Shell requires an average of 
only 10 to 15 minutes for a complete 
blend to absolute uniformity as com- 
pared with from 4 to 5 hours previously 
required in other blending equipment, 
without guarantee of uniformity. 
Loading and discharging time has 
been reduced—cleaning is simplified by 


Mixers * Coolers * Kettles * Agitators 


* Bebail 


Cond * Evap * Sulfonators 

Brine Heaters * Brine Coolers 

Freon Coolers * Soap Crutchers 

Ribbon Blenders * Fuel Oil Heaters 
Vapor Condensers * Lube Oil Coolers * Lube Oil 


the smooth polished interior surface 
and absence of baffles in the pk Blender. 
p-«Twin Shell Blenders mix dry mate- 
rials faster and more uniformly than 
any other blender. Operating capacities 
range from 1 to 250 cubic feet; speeds 
from 6 to 29 rpm. 

pc will be glad to run an experi- 
mental blend of your materials to 
demonstrate timing for thorough blend- 
ing. There is no obligation—and the 
results will introduce you to an entirely 
new and widely accepted method of dry 
blending. 

Send for Catalogs 401 and 402 for 
further information on both the labora- 
tory and production models. 


Oi Coors Rese Patterson-Kelley C¢., 


Refrig d * Twin Shell Blenders* 
*Patented 


® 1011 36 Lackawanna Ave. East Stroudsburg, Penna 


101 Park Avenue, New York 17 + Railway Exchange Building, Chicago 4 + 1700 Walnut Street, Philadelphia 3 + 96-A Huntington Avenue, Boston 16 
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TRANSISTORS, cont. . . 


| tion is less than unity, power gain can 
still result. 

Since current flows almost unim- 
pededly across the emitter junction, it 
takes but a small a.c. voltage, and thus 
a small power input, to send electrons 
streaming from emitter to collector, 
where they add to the current. 

This increased current in the col- 
lector circuit, however, is greatly im- 
peded in its flow across the collector 
junction, resulting in a large a.c. volt- 
age and a high power output. 

For low feedback, the power gain 
approximates a’r./4r,, where r, is the 
resistance of the collector junction and 
r, that of the emitter junction. Junc- 
tion transistors that amplify power 
100,000 times have been made. 


HOW POINT-CONTACT TRANSISTOR 
WORKS 


In the point-contact transistor, two 
pointed probes or whiskers only 0.002 
in. apart touch the top of a germanium 
block. These point contacts are the 
emitter and collector electrodes. The 
base electrode is a large-area low-re- 
sistance contact soldered to the bot- 
tom of the germanium block. 

During manufacture, the contact 
areas where the emitter and collector 
points touch the germanium are 
“formed” by passing current pulses 
through them. This creates small 


r] HI G H P UR | T y | areas of p-type germanium directly 


under the points. Since the body of 


the block is n-type, this point-contact 
transistor is a p-n-p unit. 

: Operation is similar to that of the 

° n-p-n transistor. But the polarities of 

For Process, Boiler Feed & Other Needs the battery voltages must be reversed. 

For instead of electrons, as in the n-p-n 

THE LOW COST* type, holes carry current from the 


emitter through the n-base to the col- 
lector in the p-n-p transistor. 


‘', Sold by over 200 industrial 


» YARNALL-WARING CO.,137 Mermaid Ave., Philadelphia 18, Pa. 


MONO-BED WAY CURRENT MULTIPLICATION 

= Operating on the most efficient deionizing In the point-contact transistor, un- 
technique known (intimately mixed cation like the junction transistor, an actual 
and anion resins in a single unit tank), current amplification occurs, and « 
raw water passes through a Penfield values far higher than unity can be 
Mono-Bed Demineralizer only once, yet attained. Just why is not clear. 
comes out with resistances reported as If all of the current from the emit- 
high as 20,000,000 obms. No heat or ter were holes and all of them reached 
steam power is ever required, and regen- the collector point and were cape 
eration of the resins is accomplished by up, Ty in 
simple g , -me 2 value of I. ut in addition, holes 

*COSTS LESS, OPERATES simple gravity and displacement methods. 


pile up around the collector point, 


FOR ONLY PENNIES 
Whether your requirements for dependable, RUBBER-LINED, SARAN. and the cluster of positive charges at- 
high-purity water are 10 or 10,000 gph, LINED & NICKEL TANKS tracts electrons from the collector 
there is a Penfield “Planned Purity” System Specially fabricated to suit your individvel re- point. And, since holes travel only 
avirements by Penfeid’s Tonk Fabricating ond about half as fast as electrons, they 
| ite tr | | tarry twice as long neat the collector 
all Penheld water-treating equipment. 


yey enough to attract not one 
ut two electrons from the collector 
point. However, these facts can only 
account for 2 values up to 3. And 
far higher values are obtained. 


(Continued) 


PENFIELD MANUFACTURING CO., INC. 
Penfield “Planned Purity PAYS! 


May 1952—Cuemicat ENGINEERING 


| T oO P TO SOLIDS te 
nium plated. Made in 10 sizes— 

i 

376 


ALUMINUM BR | 
* 
Sr, 
Tube, Pipe, Wire, Rod ong Bar, Extrusions 2! Sho 
q Aluminum Metal Trin Wer, Covtking Compound, 
“echoing, Wire Cloth ond Rope, ong "O” Rings 
es ‘thing a 
0ckeg in Kanso, City Or Sp. 
rg 
‘ony Hor, lor Re Shreve Phone 4-6212 z 
Cori 7 Wedemey Memphis Phone, WEbste, 0477 
Phone, Cand 7333, 713 Columbign Sona : 
al St. Levis 15, Missour; 377 
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CUT THE COST OF 

CORROSION 

RESISTANT 
PIPING! 


specify 3 
WOOD-LINED STEEL PIPE 


In use since 1930 wherever corrosion, 
abrasion, frictional resistance or slim- 
ing is @ problem. 


; Combines the gth of steel with 
the durability of wood for economi- 
cal, trouble-free service. ideal for cor- 
rosive liquids, gases and fumes in- 
cluding process waters, industricl 
waste liquors, pulps, slurries, acid, 
olkali and salt solutions. 


For service up to 180°F and 250 psi. 
Higher pressure ratings for special 
service requirements. All pipe flanged 
and available in 10’ and 20’ standard 
lengths or “tailor-made” to your 
specifications. Easy to cut and re- 
flange. All flanges have standard 
ASME bolt circle. 


OUTER METAL 


wall thicknesses 5/64” to 1/4” 


INNER WOOD LINING 
internal diameters from 4 to 40 


Wood-lined fittings in standard and 
special designs for all diameters. For 
catelog and additional information, 
write Dept. CE 


1869 


MICHIGAN PIPE COMPANY 
Bay City * Michigon 


Manufacturers of ood-Stave, Saran Rubber-Lined, 
Stainless Steel and Monel Piping 
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One way to account for high « 
values is the p-n hook theory of Dr. 
William Shockley of Bell Telephone 
Laboratories. According to this theory 
an n-type region between the p-collec- 
tor and the collector point provides 
an added p-n junction, and holes are 
trapped in the p-region near the col 
lector point because of the “hook” in 
potential across this junction. Holes 
trapped near the collector point would 
form a large cluster of positive charges 


BENZENE COST 
(Continued from p. 157 


It also means that, due to the obvious 
imperfection of any such evaluation 
down to the third significant figure, a 
petroleum company must require a 
relatively high margin of profit to in 
sure against relative cost changes in 
the feed and effluent of such a unit. 

The second interesting fact is the 
cffect of taxes. About five vears ago 
it was said that benzene would start to 
flow from petroleum sources when the 
price of benzene reached 28-30¢ per 
gal. Today the figure being discussed, 
and at which contracts are probably 
being made, is 45¢. As Table III 


and attract more electrons from the 
point. ‘This could account for large 
possible values of 2. Shockley reports 
values of 20 for collector contacts that 
seem to function by the hook mech- 
anism, and even greater 2 values are 
possible. 

lransistors, then, can amplify by 
two methods. One is due to the fact 
that the output impedance is much 
higher than the input impedance. 
The other is due to 2, the current gain 
possible in point-contact transistors 
and the newer hook-collector units 


shows, almost 70 percent (11l¢) of 
this increase is due to taxes alone. 
l'able III also brings out the fact 
that the petroleum companies, in pric 
ing their benzene at about 45¢, are 
aiming for somewhere in the neigh- 
borhood of a 20 percent net return 
after taxes. They may work with pay 
out times, etc., but the net result is 
the same. Interestingly enough a net 
return of 20-25 percent is just about 
what most large chemical company 
managements require for this type of 
operation, in other words production 
of an existing product where fluctua- 
tions in the business cvcle might be a 
major factor in the proht picture. In 
the case of benzenc, of course, this is 
serious because the bulk of the supply 
is byproduct material from coke ovens. 


PROFITS Expressed as Return on Investment—Table III 


Current tax rates—45¢ price 


Investment 
Permanent investment 
Platformer 
F xtraction 


Total 


\llorated investment 


General facilities 


Total 


Working capital 


Accounts receivable 
Inventories 


Cash 
Deferred charges 
Total 


Total investment 
Dollars per gallon per year 


Sales @ 45¢ per gallon 
eas cost of sales 


Gross profit 
Less taxes @ 70°% 


Net profit 
Return on investment 


Return on sales 
Turnover 


Old Tax Rates 


Renzene Profits 
Net profit 
Taxes @ 38°; 


Gross profit 
Cost of sales 


Sales price 


lo yield 18.75" 


$075 000 
$35 000 


$1,010,000 


15,000 
12,000 
13.000 
61.000 


101 
157 000 
80.000 
000 


7.000 


324,000 


0.3420 


Dollars Dollars 


Per Year Per Gallon 

$1, 800.000 0.450 
993 0.236 
899 000 0 214 
628 0.150 


289 000 0 0m 


Net Ret 


urn on Investment, 


000 
165 000 


434 
993 ,000 


1,427 000 0.34 
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Photo at right shows two Eliott 
360-rpm motors driving «air compressors. 
The off-center mountiog of motor between 
the two compressor cylinders ollows for 
stotor shift. Motors have split rotors. Exciters 
are belt-driven, floor mounted 


Three Elliott 175-hp, 360-rpm synchronous 
motors with top-mounted exciters drive the 
refrigeration compressors Necessory WK* 
has been incorporated in the motor design 
to eliminate necessity of separate flywheel 


EABR|- STEE! 


DEPT. 
RIDGWAY BivisSion 


CuemicaL Encineertnc—May 1952 


Falls City Brewing Company, 
Louisville, Ky., in building a fine new 
power plant, selected Elliott synchronous 
motors for driving compressors. In addi- 
tion to high power-factor maintenance, 
these motors, with their efficient “Fabri- 
Steel” design and construction, allow for 
the greatest flexibility in installation. 
Note, too, the attractive appearance of 
these installations—another indication 
of engineering excellence. Check on these 
popular Elliott synchronous motors for 
your next application. Write for bulletin 
PBS000-1 today. 
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TWO BOOKS THAT 
WILL HELP YOU KEEP 
MAINTENANCE DOWN... 


Write today for your personal copy of both 
these helpful publications. Just use the cou- 
pon below. 


Johns-Manville 


PRODUCTS 
FOR THE CHEMICAL INDUSTRY 


380 


A useful handbook of good operating 
practices... and a 40-page manual of J-M 
Products. Both are yours for the asking! 


J “101 Good Operating Practices” tells you how to get 


maximum service from your packings, insulations, roof- 
ing, friction materials and refractory cements. It's full of 
helpful maintenance tips, assembled for you by experts 
... how to pack a stuffing box . . . handling packings... 
getting the most from insulation . . . suggestions for 
lengthening roofing life . . . how to make friction ma- 
terials last longer . . . how to choose and use refractory 
mortars and castables . . . and much more. 


“Johns-Manville Quality Products” is a 40-page manual 
describing more than fifty Johns-Manville products that 
are helping process industry men save power, reduce 
upkeep and cut fuel costs. Its useful data covers many 
types of Johns-Manville Insulations for tanks and vessels, 
piping, boiler walls, etc... . also J-M refractories, 
packings, gaskets, friction materials, Transite asbestos- 
cement pipe and Transite* Insulated rot-proof roofs. 
A manual you will refer to often for helpful information! 


Johns-Manville 
Box 60, New York 16, N. Y. 


Please send my copies of “101 Good Operating 
Practices” end “Johns-Manville Quality Products.” 


Name 
Address 
City, 


Zone State. 
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Ongineers Laeckshelf Edited by Lester B. Pope 


Unit Operations, Unit Processes, Unit ‘Tasks 


Chemical Engineering is the production of X from 
A, economically and in commercial quantity and quality. 


Unit tasks are the things that have to be done to 
accomplish this A to X objective. 


Techniques are the means used to get these unit 
tasks (and sub-tasks) done most effectively. 


Due later this month is a book 
that will probably excite some con- 
troversy.* By means of a wholly 
imaginary interview, let’s put a few 
questions to the authors. We can, 
after studying and reading the book, 
pretend to answer for them.—Eb. 


QUESTION: Your book will soon 
be ready, won't it Dr. Lauer? 

ANSWER: Yes. And that “your” 
is plural. Russell Heckman, who is 
assistant professor here in the depart- 
ment of chemical engineering at the 
University of Colorado, is co-author. 

Q: How much will the book cost? 

A: It will be $6. 

Q: What's it all about? 

A: Chemical engineering 
niques. 

: And what do you and Prof. 
Heckman mean by techniques? 

A: A technique is a way to get 
something done. To get 10,000,000 
gal. of oil from Texas to New Jersev; 
to separate juice from sugar cane; to 
package a product. 

Q: I see. And your book tells what 
techniques are available and a little 
bit about them. 

A: We know that many chemical 
engineering students spend a large 
part of their college years without ever 
being aware that there is a systematic 
arrangement of the methods of chemi- 
cal engineering. Therefore we want to 
point out the basic objectives of 
chemical engineering and present some 
of the techniques for reaching them. 

Q: And what is your technique for 
getting this idea across? 

A: The chemical engineer is con- 
cerned with making product X out of 
taw material A. To do so he has to 
complete a series of tasks. They are 
the so-called unit operations and unit 

rocesses. We call them unit tasks. 
n our book we tell what they are. 


tech- 


* CHEMICAL ENGINEERING TECHNIQUES 
By B. E. Lauer and R. S. Heckman. Rein- 
hold Publishing Corp.. New York. 
pages. $6 
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Q: Why introduce this new con- 

t? 

A: There are many books relating 
to unit operations. We object to that 
concept because the student is apt to 
look on the operation as an end 
rather than a means to an end. 

Q: How many unit tasks are there? 

A: Six. Assembly of materials; 
preparation of materials for reaction; 
production and distribution of energy; 
conditions affecting the chemical re- 
action; separation and purification of 
materials; and further treatment of 
products for sale, shipment, storage 
or other use. 

Obviously, these can be broken into 
sub-classifications. We call them unit 
sub-tasks. 

Q: How does your book handle this 
breakdown? 

A: There are 25 chapters in six sec- 
tions. Each unit task is a section; 
each unit sub-task, a chapter. 

O: Tell us something about the first 
section—the first unit task. 

A: Assembly of materials has three 
unit sub-tasks: interplant transporta- 
tion, intraplant transportation, storage 
of materials. Interplant transporta- 
tion, of course, takes in types and fea 
tures of water, rail, truck and air 
transportation, pipelines and belt con 
vevors. We have also included a cost 
summary. 

Intraplant transportation is the 
longest chapter in the book because 
here the student meets pumps, pipes, 
and valves for moving liquids. Here, 
too, are the techniques for moving 
solids and gases. 

Storage, the third sub-task, is a 
vitally important factor in the success- 
ful operation of a chemical plant. It 
is logically divided into solids, liquids 
and gases. 

QO: I notice this division very often 
in vour (that’s plural) book. 

A: It’s the logical thing to do. You 
have also noticed, I suppose, that 
there are many outlines. 


QO: Yes, and mighty ones, too. 

A: They will help the student get 
a proper perspective. 

D: look at Section II. What 
do you regard as particularly note- 
worthy here? 

A: Preparation of materials for reac- 
tion is the shortest section in the 
book. But that’s not very noteworthy. 
I do think, however, that size reduc- 
tion—which is the first sub-group here 
—has one feature which is often over- 
looked. At least under emphasized. 
I mean size reduction in liquids. At 
first this sounds slightly ridiculous. It 
isn’t, because many processes require 
large liquid surface areas for a given 
unit of weight. Our discussion covers 
the two classes of nozzles and the two 
techniques for breaking a liquid into 
a spray. 

: What's in Section 

A: There are four chapters that 
cover the sources, conversion, storage, 
distribution and conservation of en- 
ergy, and removal of heat from a mate- 
rial. 

Q: And in Section IV? 

A: A short but most valuable sec- 
tion. Here are the techniques for 
quantity measurements propor- 
tioning; for measurement and control 
of pressure and temperature; for mix- 
ing. There is a good chapter on tech- 
niques for conducting reactions: gases 
with gases, solids with liquids, and so 
on. 

QO: Don’t you think the next section 
is best and most important? 

A: Possibly. This section on separa- 
tion is very important because reac- 
tions seldom vield single products. 
And mixtures of raw materials, prod 
ucts, byproducts and residues are not 
usually worth much. 

We discuss solids, liquids and gases 
and their separation from other solids, 
liquids and gases. That makes nine 
sub-tasks. 

QO: Why have nine separate chap- 
ters? Why not six? How does the 
chapter on separating solids from 
liquids differ from that on separating 
liquids from solids? 

A: They are not the same. Liquids 
from solids means liquids from essen- 
tially solid masses—centrifuges, filters 
and dryers. Solids from liquids—eva- 
porators, crystallizers, solvent extrac- 
tion, precipitation, electrodeposition, 
spray dryers. (Continued on p. 382) 
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the Teleplotter 


plots graphs 
10 times faster 


than by hand 


operates from IBM or keyboard 
digital input 

Anew problem has developed in modern science 
and engineering—the problem of manual plotting 


The slowness, fatigue, human errors of 
manual plotting frequently cause serious time 
lags, increase expenses and overhead. 


The Teleplotter solves that problem. Plotting 
40 points per minute, it is faster, cheaper, 
more accurate than manual plotting. 


¢ How it operates: 
g Data is introduced into the 
¥. Teleplotter by IBM equipment or 
by the Teleplotter keyboard 
The Teleplotter Reading-Head, housing 


te photo-electric “eyes,” travels over the 
es graph paper, counts grid lines and 
spaces, prints a symbol when its counts 
eA coincide with the IBM or keyboard data 


Write for brochure 


giving full details on the Teleplotter and 


Automatic Data Analysis,” 


other Telecomputing Instruments. Coupon on 
the right is for your convenience 


A new achievement in automatic data analysis... 


F 


Se 


| 


| 


= 

Vital data: 
Plotting speed —40 points per minute, <* 
approximately 10 times faster “ee 

than manual plotting & 


Plotting area — 26 x 55 inches or less PY 
Plotting accuracy — +.25 mm(paper 
stretch does not affect accuracy) <# 


Scale factors —five factors, with by 
independent selection for ie 
each axis 

Plots X-Y data on linear or 2 
logarithmic paper 4 

Time required to set up Teleplotter 3 
for operation — negligible te 


Experimental uses 
Plots wind tunnel! data; static and 
structural test data; fractionating 
tower design data, etc 

Plots results of manual calculations 
and results of automatic electronic 


calculating machines to detect da 
random errors 
Theoretical uses 

Plots theoretical curves and results “9 
of theoretical calculations. z 
General uses re 
Plots insurance tables; stock market, = 
statistical and financial records; = 
production control data; results ys 
of engineering studies and analyses; & 

management control data. ¢ 


Plots results of continuous 
process operations for supervision 
and control purposes 


Mr. John H. Weaver, Engineering , Dept. 
Dear Sir: Please send me “Automatic Data 
Analysis.” 


Name 
Company 
Street address 


City and State 


TELECOMPUTING 


CORPORATION, BURBANK, CALIFORNIA 
“Turn hours into minutes with Automatic Data Analysis” 


BooxsHELr, cont. . . 


You and your readers can recognize 
that separation of solids from gases 
uses techniques quite different from 
those used for getting gases from 
solids. Compare a Cottrell precipita- 
tor with a rotary kiln. 

Q: Separating solids and liquids 
seems the most important. The sub- 
ject takes about 40 percent of Sec- 
tion V. 

A: Yes, and the section is 25 per 
cent of the book's text. 

Q: While we are talking numbers, 
how many pictures are there? 1 
thought they were good, but felt that 
there should have been more. Par- 
ticularly sketches that would help in 
getting ideas across. 

A: I don’t know how many pic 
tures there are. I do know that we 
sent the publisher about 1,000 more 
than he could use. ‘Thev had to be 
left out to keep the book’s price down 
to a reasonable figure 

Q: Wise. Perry's Handbook will 
help the student if he wants working 
data or equipment details. 

A: Yes. And we have prepared a 
special filmstrip for teachers. It has 
all the illustrations in the book plus 
the 1,000 that had to be left out. 

QO: Let's have a little more of vour 
thoughts regarding your book and ‘ts 
place alongside Perry's. 

A: We emphasize technique rather 
than specific equipment We ac 
quaint the student with the many 
considerations involved in picking the 
best wav to do a task. Equipment is 
shown in its truc position—as a tool 
While technique and equipment arc 
often inseparable, technique is the 
more important consideration 

First establish “what,” then deter 
mine “how.” “How much?” or “how 
large” follows from the handbooks 
and calculating machine 

O: Is vour book aimed primarily st 
students? 

A: It is. But it will have wide ac 
ceptance elsewhere, we think. 

O: Who will want it? 

A: Company presidents who werc 
lawvers or bankers or otherwise tech 
nicallvy untrained. Purchasing agents. 
salesmen, vice presidents, even brokers 
In short, evervone who landed in 
the chemical business or on_ its 
fringes without the advantages of 
chemical engineering training 

Q: Tl lose mv good standing in 
the book reviewers’ union if I don’t 
conform to standard operating pro- 
cedure and report at least one typog- 
rapical error. Are there any? 

A. Yes. On page 479, “desiccant” 
is spelled wrong—twice 

QO: Thanks very much. And “desic- 
cant” is spelled correctly in your 
book’s fine, complete index. 
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chemicals 


_ CARBONATE OF POTASH all standard grades 
POTASSIUM CHLORIDE refined and 
technical grades 


@ Three-Way Control means savings to you. You can 
depend on /nternational for prompt deliveries of 
potash chemicals in the tonnages you want and quality 
that meets your specifications. With large mining 
and refining facilities at Carlsbad, New Mexico, 
and its electrochemical manufacturing plant at 
Niagara Falls, New York, /nternational provides an 

Address inquires to 
exclusive three-way control in the production of 
Industrial Potash Dept 


potash chemicals— Mining, Refining, Manufacturing. 
potash division 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
General Offices: 20 North Wacker Drive, Chicago 6 
61 Broadway, New York 6 
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BALTIMORE 


BEAUMONT, Tex 


BOSTON 


BUFFALO 


CEDAR RAPIDS, 


CHICAGO 


CINCINNATI 


CLEVELAND 


COLUMBUS, O 


DALLAS 


DAVENPORT, 


DENVER 


DES MOINES 


DETROIT 


HARRISON, N. J. 


HOUSTON 


INDIANAPOLIS 


KANSAS CITY, Mo. 


KNOXVILLE 


LOS ANGELES 


MEMPHIS 


MILWAUKEE 


MINNEAPOLIS 


NEW ORLEANS 


NEW YORK 


NORFOLK, Vo. 


PHILADELPHIA 


PITTSBURGH 


PORTLAND, Ore 


ROANOKE, Va. 


SAN FRANCISCO 


SEATTLE 


ST. LOUIS 


SYRACUSE 


TOLEDO 


TULSA 
Export 


CANADA 


NEWPORT NEWS, Vo 


8. W. Rogers Co. 

850 So. High St. 

Carey Machinery & Supply Co. 
350! Brehms Lane 

Whitehead Meta! Products Co. 
4300 E. Monument St. 
Stendord Brass & Mfg. Co. 
705 Milam St. 

A. E. Borden Co., Inc. 

176 Brookline Ave 

Whiteheod Metal Products Co. 
28) Albany St 

Whitehead Metal Products Co 
2128 Elmwood Ave. 

Globe Machinery & Supply Co 
309 8th Ave., S.E. 

Weollace Tube Co 

1300 Diversey Parkwoy 
Willioms & Co 

323) Fredonia Ave 

W. A. Pattison Supply Co. 
777 Rockwell Ave. 

8. W. Rogers Co. 

1900 Euclid Ave. 

Williams & Co. 

3700 Perkins Ave. 

Williams & Co 

85! Williems Ave. 

Metal Goods Corp 

6211 Cedar Springs Rd. 


Globe Machinery & Supply Co. 


410 East Second St. 
Metal Goods Corp 
2425 Walnut St 


Globe Machinery & Supply Co. 


East First & Court Ave. 

J. N. Fowver Co 

49 West Hancock St. 
Whitehead Metal Products Co. 
1000 South Fourth Ave 
Metal Goods Corp 

711 Milby St 

Stendord Brass & Mfg. Co. 
2018 Franklin St 

F. H. Lengsenkomp Co. 

229 E. South St 

Metal Goods Corp 

1300 Burlington Ave., N. 
Leinart Engineering Co. 

412 E. Sth Ave 

Haske! Engineering & Sup. Co. 
72) W. Broadway, Glendale 
Metropolitan Supply Co. 

353 East 2nd St. 

J. E. Dilworth Co 

730 South Third St. 

Morman Belting & Supply Co. 
522 W. Stote St 

Walloce Tube Co. 

838 So. 6th St 

Vincent Brass & Copper Co. 
100 North 2nd St 

Metal Goods Corp 

432 Julia St 

Noland Company 

27th St. & Virginia Ave. 
Whiteheod Metal Products Co 
303 West 10th St 

&. W. Hudgins & Son 

3 Commerce St 

Lovis 4. Hein Co 

15 West Lancaster Ave. 
Ardmore 

Whitehead Metal Products Co 
1955 Hunting Park Ave 
Williams & Co 

90! Pennsy!vonic Ave 
Hydraulic Power Equipment Co 
2316 N. W. Sevier St 
Noland Company 

1!) Solem Ave 

Genero! Machinery & Sup. Co 
1346 Folsom St 

Eagle Metals Co 

4755 First Avenve South 
Metal Goods Corp 

5239 Brown Ave 

Whitehead Metal Products Co 
207 West Teylor St 

Williams & Co 

650 E. Woodruff Ave 

Meta! Goods Corp 

302 North Boston 

Mercator Corp 

438 Woinut St 

Reading, Po 

Roilway & Power Engineering 
Corp. Ltd 


Edmonton, Hamilton, Montreal, 
Voncouver, Windsor, 


Toronto, 
Winnipeg 


Subject 


Acetaldehyde 


Fluid Flow 


Tall Oil 


Alloys 


Chromic Acid 


Kinetics 


Bagasse 


Insecticides 


Synthetic Fibers 


arker Zecent Books 


INDUSTRIAL TUBE FITTING 
STOCKS CARRIED BY 


Sammary 


A new look at an old segment of the 
industry. Covers the newest devel- 
opments in strong oxidizers, oxida- 
tion, reduction. 8 pages. 


Thermodynamic relations with em- 
phasis on principles. However, 
many data for specific systems are 
presented as examples. 160 pages. 


Summarizes physical and chemical 
properties, points out its hazards. 
Emphasis is placed upon the caution 
which must be exercised in shipping 
and storage. 16 pages 


Report on a fundamental study of 
fluid flow in regard to synthesis gas 
manufacture and heat transfer and 
pressure controls in synthetic liquid 
processes 


About 100 different processes recom- 
mended for tall on refining with 
particular stress on methods used for 
industrial purposes. These methods 
are chiefly based on distillation, pos 
sibly combined with centrifuging of 
crystallized resin acids. 56 pages 


Results from exposure tests on 71 
low alloys structural steels exposed 
in industrial and marine atmospheres 
which lead to a new theorv of the 
mechanism of rusting accounting 
for the improved corrosion resistance 
secured by the addition of nickel to 
steel 


Proper methods for shipping, label 
ing, storage, unloading and empty- 
ing containers. Personal protective 
equipment, employee education and 
instructions for physical examina 
tion and medical treatment. 12 
pages. 


Critically evaluated compilation of 
the available numerical data on rates 
and rate constants of homogeneous 
chemical reactions. Stress is laid 
throughout on experimentally ascer- 
tained facts and data depending on 
interpretations are generally not in 


cluded. 731 pages 


Annoted bibliography. Subject mat- 
ter is divided into three sections: 
the use of bagasse as a source of 
pulp, paper and board; its use in the 
manufacture of plastics; miscellane- 
ous chemical studies. 200 pages. 


Listing of available translations of 
German patent applications repre 
senting the latest developments in 
the field of insecticides, pesticides, 
fungicides and weed killers. 8 pages 


Listing of available transjations of 
a large number of patent applica 
tions and research papers of the fore- 
most German manufacturers. Cov 
ers development from the war years 
up to 1951. 12 pages. 


Hew to Order 


Reprint No. 188. Editorial 
Dept., Chemical Engineerin 
330 West 42nd St. New 
York 36, N. Y. 25 cents. 


“Thermodynamics of Alloys.” 
By Carl Wagner. Addison- 
Wesley Press, Cambridge 42, 
Mass. $6.50 


Chemical Safety Data Sheet 
SD-43. Manufacturing Chem- 
ists’ Assn., 15th and H Sts., 
Washington 5, D. C. 30 
cents. 


“Fluid Flow Through Packed 
and Fluidized Systems.” By 
H. H. Storch. Bulletin 504, 
Bureau of Mines, Supt. of 
Documents, Washington 25, 
D.C. $1. 


“Tall Oil Refining.” By Ake 
Linder. Acta Polytechnic 
P.O. Box 5073, Stockholm 5, 
Sweden. 6 Swedish Kroner. 


“A Theory of the Mechanism 
of Rusting of Low Alloy Steel 
in the Atmosphere.” By H 
R. Copson. International 
Nickel Co., Dept. EZ, New 
York 5, N. Y 


Chemical Safety Data Sheet 
SD-44. Manufacturing Chem- 
ists’ Assn., Woodward Bldg.. 
15th and H Sts., Washington 
5, D.C. 25 cents 


“Tables of Chemical Kinetics, 
Homogeneous Reactions.” 
NBS Circular 510. Supt. of 
Documents, Washington 25, 


D.C. $4 


“The Utilization of Sugar 
Cane Bagasse.” 2nd Fd. Com- 
»iled by Clarence J. West 
eet Research Foundation, 
Inc., 52 Wall St., New York 
5, N. Y. Gratis. 


Bulletin 63. Research Infor- 
mation Service, 53 Nassau St., 
New York 38, N. Y. Gratis. 


Bulletin 65. Research Infor- 


mation Service, 53 Nassau 
St.. New York 38, N. Y. 
Gratis 
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This does it 
sill 
Triple-lok . . . 3-piece 
flare fitting famous for 
its sleeve . . . the eas- 
jest way to install tub- 
ing systems. Made in 


brass, steel, stainless 
steel, aluminum alloy. 


Precision Mark of 


IIlustration based on drawing of typical flow-meter assembly, widely used on pipelines. 


Tube 


WITH 


On a pipeline, for example, where many 
of the flow meters are located in isolated 
spots. Not even the smallest leak can be 
tolerated, because delicate instruments 
must register with accuracy at all times. 
Yet fittings must permit repeated reas- 
sembly so that meter stations can be 
serviced easily and quickly, And fittings 
must permit tube bends close to connec- 
tions to conserve space. 

PARKER Triple-lok Fittings — 
as specified by the A.S.M.E. Code 
for Pressure Piping and by J.1.C. and 


PARKER TRIPLE-LOK FITTINGS 


S.A.E. standards — are designed and 
precision made to be leakproof even under 
conditions of severe vibration, elevated 
temperatures, high pressures and repeat- 
ed reassembly, That’s why more and 
more manufacturers are specifying 
Triple-lok. 

So tube it up and forget it . . . with 
Triple-lok Fittings. Ask your PARKER 
Distributor for Tube Fitting Catalog 
4300, or write The PARKER Appliance 
Company, 17325 Euclid Avenue, Cleve- 
land 12, Ohio. 


TUBE FITTINGS + VALVES + O-RINGS 
Plants in Cleveland + Los Angeles + Eaton, Ohio + Berea, Ky. 
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COMPLETE 


Pulp wood from I.P.’s own woodlands, converted into kraft at I.P.’s own 
paper mills, and made into bags in I.P.’s own bag plants. Practically 
everything that goes into the manufacture of a Bagpak bag is furnished 
by the facilities of International Paper. 


“you CAM hank OW Bagpak! 


Bagpak has been manufacturing multiwall paper bags since 1928 — 
makes all kinds of multiwalls, in basis weights to meet any strength 
required, in a complete size range, without printing or with “non-smear” 
printing up to four colors. 


“you. cam on. Bagpak 


Five different I.P. Mills supply bag kraft — not only Natural but also 
Colored Kraft Paper, as well as Polyethylene Liners, Asphalt Laminated 
Kraft and Wet Strength Paper. Each bag mill is located on two or more 
different railroads. Two traffic departments assure prompt delivery. 


“ " 

you cam hank on Eaqpak! 

U 

for heavy duty multiwall bags: — bags, bag closing materials, car liner, 
palletized shipments when required, packaging machines and scales — 


all from one source of supply! Staffs of experts help you with bag 
designs and packaging problems. 


“you CaM. on Bagpak!" 


All these go into the business of providing you with a dependable supply of multiwall paper bags. 
For the answer to any particular multiwall bag problem, write to: 


Dept. El, BAGPAK DIVISION, International Paper Company, 220 East 42nd Street, New York 17. 


BRANCH OFNCES more Bester Ser age 


Sen 


346 


tonal yp 


BAGPAK DIVISION | 
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With versatile Baldwin Pressure Cells measurement of fluids 
and gases can mow be made with far greater safety, accuracy 
and speed than with conventional methods. No longer is it 
necessary to contend with the inaccuracies and hazards of 
fluid measuring systems . . . to lose valuable time in obtaining 
readings from widely scattered monitoring stations. 


Baldwin Pressure Cells can be installed at any desired 
location throughout your plant. Through electrical connec- 
tions, reports from remote stations can be picked up at one 
central control point. 

Use Baldwin Pressure Cells—for pressure measurement on 
pipe lines—for depth gaging storage tanks . . . to provide a 
record of levels on indicating, recording or alarm instruments 
—in research operations . . . to measure ultra-high pressures, 
surges and explosion waves. 


Freedom from moving parts insures the longest possible 
life and virtually abolishes all hysteresis and inertia effects. 

It will pay you to check any of your pressure measurement 
problems with your nearest Baldwin representative. Write 
for information . . . today! 


a 


SALDWIN - LIMA -HAMILTON 


TESTING HEADQUARTERS 


PHILADELPHIA 42, PA. © OFFICES IN PRINCIPAL CITIES 
in Canoda: PEACOCK BROS,, MONTREAL, QUEBEC 
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CONSIDER THESE QUALITIES WHICH 
MAKE ACETYL TRIBUTYL CITRATE A 
HIGHLY DESIRABLE PLASTICIZER FOR 
VINYL SHEETING, FILM, AND 
EXTRUSION COMPOUNDS: 


NON-TOXIC 
+ LOW VOLATILITY 


SUPERIOR LIGHT and 
HEAT STABILITY 


HIGH COMPATIBILITY 


Manufacturing Chemists for Over 100 Years 


An Ideal Travelling Companion 
for VINYLS 


a 


Acetyl Tributyl Citrate is a clear, water-white liquid, 
soluble in most organic solvents. It has a high boiling 
point— 172-4 C at 1 mm Hg—and is insoluble in water. 
This plasticizer is highly compatible with vinyl polymers 
and copolymers. In vinyl compounds, its use results in 
improved heat and light stability. Extensive tests have 
proved it to have a very low order of toxicity, making 
it ideal as a plasticizer for food packaging material. 


For additional information about Acetyl Tributyl 
Citrate and other Pfizer Citrate Plasticizers write for 
the booklet “Pfizer Citric Acid Esters as Plasticizers,” 


CHAS. PFIZER & CO., INC. 


630 Flushing Ave., Brooklyn 6, N.Y. 
Branch Offices: Chicago, Ill.; San Francisco, Calif.; Vernon, Calif, 
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Will Chemical Wages Play Tag? 


Steel is “it” and chemicals can’t run very fast or 
very far. Big government is the umpire. “The inevitable is 


inevitable.” 


The really big news for chemicals— 
for all industry—is the pattern of 
government behaviour in the steel dis- 
pute. 

The decision of the Wage Stabiliza- 
tion Board to hike steel pay puts a new 
and disturbing note into the business 
outlook. 


STEEL STORY 


President Truman’s dramatic seiz- 
ure of the steel industry stole the head- 
lines. But, much as we may applaud or 
abhor the President’s action, the final 
verdict on that deed will be delivered 
by the Supreme Court. 

The Wage Stabilization Board rec- 
ommended that the steel workers be 
given a wage and fringe package which 
would boost industry costs—by 1953— 
by 26.4 cents an hour. The labor and 
public members of the Wage Board 
concurred in this recommendation. 
The industry representatives dissented 
vigorously—but they were outvoted. 

Industry spokesmen argued that 
steel would need a price increase of 
$12 a ton to offset increased costs aris- 
ing from the Wage Board’s decision. 
The Office of Price Stabilization, how- 
ever, said that the Capehart Amend- 
ment would limit any price rise to 
less than $3 a ton. 

After the government had supported 
the pay boost without a compensating 
price increase, collective bargaining be- 
tween labor and industry became fu- 
tile. 


FACTS ON WAGES 


Immediately after seizure, the Presi 
dent attempted to justify his move in 
a radio address. 

lhe President Said: “Under . . . [the 
Wage Board’s] . . . recommendations, 
the steel workers would simply be 
catching up with what workers in 
other industries are already receiving.” 

The Facts Are: Under the recom- 
mendations the steel workers would— 
by June 1952—receive average pay of 
$2.08 an hour. By June 1953, this 
would rise to $2.14 an hour. The 
$2.08 per hour is a wage higher than 
received by labor in any other industry 
except coal, oil and construction. 
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Hourly Pay 


$2 Chemicals Stee! 


March 
1952 


June 


1953 


And in the auto industry, where pay 
has traditionally been higher than in 
steel, the average hourly wage will only 
be about $2.02 in June 1952, accord- 
ing to present contract provisions. 

The Wage Board’s recommenda- 
tions would mean a total gain for stecl 
workers of 37.5 cents per hour, or 22 
percent, since January 1950. In this 
same period—the period to which 
wage stabilization rules apply—the av- 
erage wage increase for 
ing has been about 15 percent. 

It is clear that by upsetting the cx 
isting wage pattern the Wage Board's 
decision will open the floodgates for 
another substantial round of wage in 
creases. 


CHEMICAL WAGES 


Take the case of chemicals. 

In December 1950, hourly pay in 
chemicals was $1.58. That meant that 
steel workers—with average hourly pay 
of $1.83 at the time—had a 25-cent 
differential over chemicals. 

In November 1951, wages in chemi- 
cals had risen to $1.65 an hour. Since 
steel wages were then at $1.88 an hour 
the differential was still almost 25 c. 

Chemical wages will be up for dis 
cussion shortly. If labor in chemicals 
maintains its rate of 23-25 cents an 
hour less than the steel workers, indus- 
try leaders are going to be faced with 
some stiff demands. Ch -mical workers 
will want a pay hike of 17 cents an 
hour by June 1952, 23 cents by 1953. 


FACTS ON PROFITS 


The President Said: “The compa- 
nies could absorb this wage increase 
entirely out of profits. . . . The steel 
industry has never been so profitable 
as it is today.” 


The Facts Are: (1) In 1951, the 
steel industry's profits before taxes 
were $1.8 billion, or about $18.50 per 
ton. These were the highest pretax 
profits ever made by the industry. (2) 
But the all-important after tax profits 
of $635 million were off 13 percent 
from the 1950 total. Profits per ton 
after taxes were $6.50—23 percent less 
than in 1950. 

Meanwhile, stockholders in stecl 
spent a great deal to expand capacity. 
It costs about $200 per ton to build 
new steel capacity. If the lid is kept 
on steel prices and the wage boost 
rammed home, stecl profits per ton, 
after taxes, will sink to about $5.30 
The return on the new investment 
will be 2.7 percent. 


This is less than the return on U, S. 
Savings Bonds, which carry no risk. 


CAPITAL INVESTMENT 


Government intervention in steel 
strikes directly at capital expenditures. 
And the negative effect on capital 
spending will not be confined to the 
steel industry. 

Steel profits—the driving force be- 
hind industry capital outlay—will be 
squeezed. It will be a double squeeze. 
Not only will direct costs go up, but 
when wage boosts spread and other in- 
dustries hike prices, the steel companies 
will find that it will have to pay more 
for coal, chemicals, transport. 

Even a substantial price increase in 
steel and other industries will not be 
able to repair the damage caused by 
the Wage Board decision. Industry 
prices, generally, are not pressing vig 
orously against price ceilings. In most 
cases businessmen are stretching and 
straining—to no avail—in an effort to 
sell their products at prices as high as 
the ceiling. 

When the profit outlook sags, capi 
tal investment falls off. And a business 
recession has always gone hand in 
hand with a fall in capital outlay. By 
its actions in steel, the government is 
raising costs and darkening the profit 
outlook precisely at the time that in- 
dustry needs some encouragement to 
go ahead with the very high and dar 
ing capital outlay plans it revealed to 
the McGraw-Hill Suntand of Eco- 
nomics at the time of its most recent 
survey of business’ plans. 

It all adds up to the fact that the 
Wage Board's decision puts a seriously 
destructive new element into the busi- 
ness outlook. It increases substantially 
the chances of having a business set- 


back in 1953. 
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Industral Chemicals Index 
Mor Fen Jon. 
(Est.) (Prelim) (Revised) 
INDEX 267.00 257.00 260.73 
Fertilizer 62.20 58.05 
Pulp and paper 30.55 29.06 37 
Petroleum refining 2673 24.91 26.72 
tron and Stee! 17.25 15.88 1473 
Rayon 23.56 24.37 28.08 
Gloss 20.53 2077 
Part and varnish 21.03 20.75 
Textiles 1091 11.21 
Coa! products. 1095 11.46 
Leather 47 398 
Explosives aro 
Rubber 607 58 63) 
Plastics 1aa2 1420 
Chemical Engineering's Price Indexes 
Chemicals uP 40.2% 
Oils ond Fots: Down -9.3% 
Chemicals Oils & Fots 
As of Moy 1, 1952 120.24 52.00 
Lost month 120.04 S614 
May 1951 90.01 
May 1950. 100.00 $5. 88 


Second Quarter Report 


Chemical industry expansion, aided 
by certificates of necessity, ranks sec 
ond only to the big iron and steel 
program. New facilities for the chemi- 
cals industry currently totals about 
$1.6 billion. These cover a wide range 
of products. 

In 1951, the industry did not gets its 
full allotment of materials and equip 
ment but this situation will be consid 
erably easier this year. 

The expansion programs for the 
production of alkalis and chlorine, in- 
dustrial inorganic chemicals and indus- 
trial organic chemicals are scheduled 
to be completed by the end of 1953 or 
early in 1954. 
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The preliminary precautions have been taken. A well-recom- 
mended kennel. A healthy litter. A breed that takes well to 
youngsters. 


Now it’s up to the boy to choose. 

How will he decide? Perhaps by the look in a puppy’s eye. 

Chances are, you'll be buying Multiwalls soon again. 
You've done as every good buyer does. You've considered the 
reputation of the various suppliers, You've investigated the 


quality of their product. You've set down your specifications 
to the last fraction. 


Now you pause to think again of the fellow who will make 
the final choice—your customer. How will he decide? One 


How do you measure the look in a puppy’s eye ? 


consideration may well be “the look in a puppy's eye.” To 
say it another way, the sales appeal of your package. 

Men who know Multiwalls...who buy more than 85 
per cent of all Multiwalls made . . . give great weight” to good 
printing and design. 

Union's art directors have concentrated experience. They 
know how to give your Multiwall package the look it needs to 
stand out among competition. Volume purchasers of Multiwalls 
recognize this. They are calling on Union for a greater share 
of their Multiwall needs. 


More so every day... 


IT’S UNION FOR MULTIWALLS 


*August. 1951 research study. 


UNION BAG &@ PAPER CORPORATION © WOOLWORTH BUILDING, NEW YORK 7 
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Propesed Werk 


Ariz., Florence—West Coast Pipe Line Co., 
c/o J. R. Bradley, 4012 Marquette St., Dal- 
las, Tex., plans to construct a 15,000 bbl 
daily capacity crude oil refinery. Estimated 
cost $2,750,000 


Ga., Savannah—Southern Paperboard Corp., 
Port Wentworth, plans to construct addi 
tions to its plant. Estimated cost $5,600,000 


la., Davenport—Dewey Portland Cement Co., 
Davenport, John H. Bickert, Dist. Mgr., 
plans to enlarge its plant. Estimated cost 
$2,000,000 


Mich., Kalamazoo—Upjohn Co., Kalamazoo, 
plans to construct a Cortisone plant, labora 
tory addition and antibiotics plant. Esti 
mated cost $3,500,000, $4,300,000 and 
$3,400,000 respectively 


O., Cincinnati—Emery Industries, 4300 Carew 
Tower, Cincinnati, plans to construct an 
addition to its chemical plant at 4900 Este 
Ave. Estimated cost $2,000,000 


Okla., Miami—B. F. Goodrich Co., 500 South 
Main St., Akron, O., plans to construct a 
tire manufacturing plant here. Estimated 
cost $3,000,000 


W. Va. New Martinsville—Columbia South 
ern Chemical Co., New Martinsville, plans 
to construct plant additions. Estimated cost 
$8,500,000 


(Centracts Awarded 


Calif, San Jose—International Minerals & 
Chemical Corp., 1931 South Monterey St., 
has awarded the contract for a plant addi 
tion to O. E. Anderson, P. O. Box 251, 
San Jose, at $135,798 


Fla., Foley—Buckeve Cellulose Corp. subsid 
iary of Procter & Gamble Co., Cincinnati, 
O., has awarded the contract for a pulp 
plant to H. K. Ferguson Co., 1783 East 
11th St., Cleveland, O. and Duval Engineer 
ing & Contracting Co., 1746 East Adams 
St., Jacksonville. Estimated cost $20,000,000 


Ga. Brunswick—Hercules Powder Co., Wil 
mington, Del., has awarded the contract for 
lesgn and construction of plant to convert 
product hydrochloric acid to chlorine to 
H. K. Ferguson Co., 1783 East llth St. 
Cleveland, Fstimated cost $1,000,000 


} 


Lemont Nlexance Chen up 35 

Wacker Chicas has awarded the 

mtract for a cl ne bottling plant to 

F. Dalpos & Sons, 30 Ste phen St., Lemont 
Estimated cost $125.00 

Ky Catlettsburg——Ashland Oi} & Refining 

Co., Catlettsburg, has awarded the contract 


for plant additions to Catalytic Construction 
Co. 1528 Walnut St.. Philadelphia, Pa 
Fstimated cost $250,000 


Kyv., Louisville—Corhart Refractories Co., 1600 
West Lee St. has awarded the contract 
for a plant to manufacture linings for stee! 
furnaces to Sullivan & Corzzart, 822 W 
Kentucky St. Estimated cost $1,000,000 


la. Destrehan-——Pan American Southern 


Destrehan, has awarded the contract for de 
sign and construction of fluid hydroforming 
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————Current Projects-——— Cumulative 1952———— 
Proposed 
Work Contracts Work Contracts 

New E $450,000 $6 $2, 107,000 
Middle Atlantic gees 20, 900,000 33,350,000 19, 880,000 
$14,100,000 24,250,000 207 965,000 97,011,000 
Middle West. ° 13,200,000 1,325,000 31, 100,000 65 , 507,000 
West of Mississippi 5,000,000 32,725,000 366 923,000 187, 170,000 
Far West ° 2,750,000 2, 136,000 9,069 23 089 
Total $35,050,000 $81,786,000 $789, 882,000 $413,352,000 


plant to The M. W. Kellogg Co., 225 
Broadway, New York, N. Y. Estimated cost 
$500,000 


Md., Halethorpe—Kaiser Aluminum & Chem- 
ical Corp., 1924 Bway., Oakland, Calif., has 
awarded the contract for an aluminum ex- 
trusion plant to Kaiser Engincers, Inc., 1924 
Bway., Oakland; equipment including two 
presses to Loewy Construction Co. 570 
Lexington Ave., New York, N. Y. Esti- 
mated cost $9,000,000 


Mass., Harvard—Weston Laboratories, 410 
Glen Rd., Weston, have awarded the con. 
tract for a laboratory to W. G. Tingley, 
410 Glen Rd. Estimated cost $100,000 


Mo., Trenton—Thurston Chemical Co., Min- 
ers Bank Bidg., Joplin, will construct a fer- 
tilizer plant with own forces. Estimated 
cost $100,000 


N. ]., Egg Harbor Township—Lenox, Inc., 
Meade St., Trenton, has awarded the con- 
tract for a china manufacturing factory on 
Titen Rd. to Ole Hansen & Son, Inc., 
Pleasantville. Estimated cost $2,500,000 


N. Y., Willsboro—Cabot Minerals c/o Charles 
T. Main, Inc., Engr., 80 Federal St., Boston, 
Mass., has awarded the contract for a factory 
to Waggaman & Collyer Constructors, Inc., 
160 Glen St., Glens Falls. Estimated cost 
$250,000 


O., Chillicothe—Mead Corp., 8th and Hickory 
Sts., has awarded the contract for a research 
and development laboratory to Maxon Con- 
struction Co., 131 N. Ludlow St., Dayton. 
Estimated cost $1,000,000 


O., Fostoria—Swift & Co., 4115 S. Packers 
St., Chicago, Ill, has awarded the contract 
for a solvent extraction type soybean bill 
to replace present expeller tvpe unit to 
Blaw-Knox Construction Co., Farmers Bank 
Bidg., Pittsburgh, Pa. Fstimated cost will 
exceed $200,000 


Okla., Cushing—Midland Cooperative Refin 
erv Co., Cushing, has awarded the contract 
for a catalytic cracking unit and storage 
plant to M. W. Kellogg Co., Kennedy Bldg., 
Tulsa, and 225 Bwav.. New York, N. Y. 


Estimated cost $3,500,000 


Pa., Neville Island—Pittsburgh Coke & Chem 
ical Co., Neville Island, has awarded the 
contract for a blast furnace, coke and chem- 
ical plant (35 coke ovens) to Koppers Co.. 
Inc., Koppers Bldg., Pittsburgh. Estimated 
cost $9,150,000 


Tenn., Memphis—Delta Refining Co. W 
Mallary Ave., has awarded the contract for 
a catalytic cracking refinery, crude oil unit, 
etc, to Ajax Construction Co, 321 W 
Douglas St.. Wichita, Kan. Fstimated cost 
$1,500,000 


Tex., Baytown—Humble Oil & Refining Co., 
1216 Main St., Houston, has awarded the 
contract for a petrochemical plant and al- 
kylation refining unit to C. F. Braun & Co., 
City Natl. Bank Bldg., Houston. Estimated 
cost $5,750,000 and $1,750,000 respectively. 


Tex., Beaumont—Magnolia Petroleum Corp., 
Beaumont, 25,000 bbl. daily capacity feed 
preparation system at refinery to hike jet 
fuel and high octane aviation gasoline pro- 
duction. Work is being done by owner. 
Estimated cost $2,225,000 


Tex., Bronte—Lone Star Producing Co., 1915 
Wood St., Dallas, will construct gas plant 
to have daily capacity of 30,000,000 cu. ft. 
per day. Work will be done by owners. 
Estimated cost $3,000,000 


Tex., Freeport—Dow Chemical Co., Midland, 
Mich., has awarded the contract for a labora- 
tory and research center to Southwestern 
Construction Co., 4949 Rusk St., Houston. 
Estimated cost $2,600,000 


Tex., Garland—DeSoto Paint & Varnish Co., 
752 S. Somerville St., Memphis, Tenn., has 
awarded the contract for a paint manufac- 
turing plant to F. T. Thaver, Jr., Box 186, 
Garland. Estimated cost $1,000,000 


Tex., Houston—Humble Oil & Refining Co., 
Humble Bidg., Houston, has awarded the 
contract for a research laboratory to Linbeck 
Construction Corp., 3616 W. Alabama St., 
Houston. Estimated cost $2,750,000 


Tex., Odessa—Stanolind Oil & Gas Corp., 
Odessa, will construct a sulphur recovery 
plant unit. Work will be done by purchase 
and hire. Estimated cost $1,250,000 


Tex., Pampa—Celanese Corp. of America, 
Pampa, will build chemical plant. Work 
is being done by owners. Fstimated cost 
$2,800,000 


Tex., Rankin—Wilshire Oi] Co. and Lone 
Star Gas Co., 1915 Wood St., Dallas, will 
build natural gas plant. Work will be done 
by owners. Estimated cost $2,500,000 


Tex., Texas City—Monsanto Chemical Co., 
Texas City, will build addition to stvrene 
monomer plant. Work is being done by 
owners. Estimated cost $3,500,000 


Windsor—Goodyear Tire & Rubber Co.. 
Acme St., has awarded the contract for a 
1 story factory to Trumbull-Nelson Co., 11 
Lebanon St., Hanover, N. H. Estimated 
cost $350,000 


Wash., Everett—Everett Pulp & Paper Co., 
Everett, has awarded the contract for enlarg 
ing its pulp and paper plant to Howard S 
Wright & Co., 407 Yale Ave., N., Seattle. 
Estimated cost $2,000,000 
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If Your Research and Development Program 
Involves Sulfonations...get these 


storeace 


WHAT IT IS 


HANDLING 


end USE of 


Sultan 


NOW CAN YOUR 


. HOW TO USE IT 
GENERAL CHEMICAL SULFAN is stabilized a 
liquid sulfur trioxide. It provides Indus- HOW TO HANDLE AND STORE IT 
try with sulfuric anhydride in a con- 
venient “workable” form, ideally suited c= 
to many processes involving sulfona- 
tions and sulfations. — 
WITH THE DEVELOPMENT OF SULFAN, many long-recognized, | ~~~ — CONTENTS OF SULFAN TECHNICAL 
but hitherto impractical uses of sulfuric anhydride — SERVICE BULLETINS 
have been made possible. In production of detergents, as . Bulletin SF-1—SULFAN 
dyestuffs, pharmaceuticals, textile wetting agents, or- sain Gives potential uses, physical properties. 
ganics, plastics, and other products, SULFAN has given 
evidence of offering important economies and advan- _ of 
tages. Possibly it can do the same for you. Lists reactions with aliphatic organic compounds, 

reactions with aromatic organic compounds, reac- 

FOR RESEARCH AND DEVELOPMENT GROUPS interested in studying tions with inorganic materials. 
this important new chemical tool, experimental quantities of Bulletin SF-3—"’Storage, Handling and Use of SULFAN” 


SULFAN are available. In addition, General Chemical has pre- 
pared four technical bulletins on suLFAN. Each one is packed 
with useful information. You will find them extremely helpful if SULFAN. 

your work involves sulfonations, or indicates their use. When - 

writing for your copies, please fill in coupon completely, or make in menviocure of 
inquiry on your business letterhead. 


Safety and precautions, laboratory evaluations, sul- 
fonation techniques, bulk handling, vaporization of 


Contains latest information on the sULFAN method. 


1 GENERAL CHEMICAL DIVISION, Allied Chemical & Dye Corporation 

1 40 Rector Street, New York 6, N. Y. J 

: Please send me the following Technical Bulletins on SULFAN. (Check those that interest you). ! 
Bulletin SF-1 Bulletin SF-2 Bulletin SF-3 Bulletin SF-48 
“Sulfon” Reactions of SOs Uses & Handling Use in Detergent Mfg. 1 
Nome 
Os i 
*SULFAN is General Chemi- 
cal's registered trade-mark City Zone State 


for liquid sulfur trioxide. L 
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There's no particular trick to cutting a nozzle hole in a vessel when its 
location has been clearly indicated by a qualified layout man. But there is quite 
4 trick to cutting these holes with the proper bevel to produce a perfect welded 
joint when the nozzle is attached. Perfection in such details is why “Kellogg- 
fabrication” is specified the industry's more important vessel orders. 


Pressure Vessels 
Vecuum Vessets 
Frectoneting (olumas 
Drums and Shells 
Meat Exchangers 
Process Piping 
pressure —Mitemp 
Power Piping 
Bends ond Heoders 
Forged ond 
Welded Fitmngs 


Continuing Study of be- 
havior of metals un 
der stress at high 
temperetures hes pro- 
duced valuable de- 
wen deta. 


Extensive Facilites from 
bending of plate to 
final machining of 
Precision surfaces 
permit complete fab- 
rication under the 
seme roof 


Shop Leyout Creftsmen 
ere fully experienced 
in vessel fabrication 
from nozzle position 
ing to “knockdown 
fabrication for field 
assembly 


Special Welding Tech 
Biques and stress re 
lieving methods 
sure equipment per 
formance even under 
severest operating 
conditions. 


Rigid Quality Control, de- 
vised by specialists, 
ncluding chemical 
and micro analyses 
well as mechen- 
ical and non-de- 
structive testing 


TOR OPERATORS IN WESTERN CANADA! 


The Canadian 


Company Ltd. has 


established complete shop facilities for the 
fabrication of all types of piping at COM 


Alberta 


Inquire directly or through any 


Kellogg or Canadian Kellogg office. 


The M. W. Kellogg Company (A Subsidiary of Pullman Incorporated) New York, Jersey City, Los Angeles, Tulsa, Houston, Toronto, London, Paris 
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CATIONS COST YOU MONEY 
Chemists know that Cations cause the kind of trouble that always costs money. This is why 
they like to know how to catch Cations and prevent them from spoiling processes, products 
and formulas. Versene and the new chemistry of chelation now makes this both possible 
and practical by keeping cations in soluble complex form. 


* 

VERSENE CONTROLS CATIONS 
You should investigate all eight members of the Versene family if you are having trouble 
doing any of these things: purifying organic substances, itamins, drugs and phar- 
maceuticals, improving appearance of foodstuffs, stabilizing meme solutions, separating metals 
from each other, inactivating ferric iron, calcium and other alkaline earth ions, removing radio- 
active substances from exposed surfaces, dissolving bard water and other metallic salts after they 
have been precipitated, permanently softening water, preventing rancidity, increasing shelf-life, 

saponifying fats, hydrolyzing proteins, controlling metal-catalyzed reactions, accurately testing 

total water hardness in less than 2 minutes or complexing iron in any aqueous solution. 


GUARANTEED COMPLEXING POWER 
The Versenes are made only by the Bersworth Chemical Company under processes origi- 
nated, developed and patented by F. C. Bersworth. Quality standards of manufacture are 
so high that uniform complexing power is guaranteed for either sample or carload quan- 
tities. Ask for Technical Bulletin #2. Write Dept. B for samples. Chemical Counsel 
available. 


VERSENE* WATER TEST KIT. Tells Toto! Hardness in 2 minutes. Accurate to |! grain per 
gal. Versenate method. Complete with instructions $5.00 Postpaid. 


BERSWORTH CHEMICAL COMPANY 


FRAMINGHAM, MASSACHUSETTS 


Werehouse Stocks 
Providence, 1. — George Mann Chicago — Kraft Chemical Co. 
San Francisco — Los Angeles — Griffin Chemica! Co. Cheriotte, N.C. — C. S. Tanner Co. 
Brooklyn, New York — Siege! Chemica! Co. Dalles — Houston — New Orleans — St. Lovis — Tube — 
Solt Loke City — Wasotch Chemical Co. — Wichita — Borado & Page, inc. 


© Trade Mark 
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THO LOM (A subsidiary of Pullman Incorporated) New York, Jersey City, Los Angeles, Tulsa, Houston, Toronto, London, Paris 


C@ in leading chemical plants 


Tefion “C-V" Rings withstand 
1. Temperature from—94° F. to 482° F. 


2. Any corrosive liquid or gas 


Why repack with ordinary materials when chemically 
inert “John Crane” Teflon “C-V"’ Rings can seal any 
corrosive liquid or gas and resist extreme temperatures? 
Also, they have extremely low friction characteristics— 
will not shrink, swell, harden, dissolve, corrode or deteri- 
orate. Ideal for use on all valve stems and reciprocating 
pumps as well as many centrifugal and rotary pump ap- 
plications. Cross-section design allows effective sealing at 
finger tight gland pressure. 


“John Crane” has developed a complete line of standard 
size Teflon ““C-V” Rings and male and female adapter 
rings to meet practically every need. If you have special 
requirements, ‘‘John Crane”’ can mold additional sizes to 
fit your stuffing box requirements. 


SEND FOR NEW CATALOG 


This illustrated booklet ‘‘The Best in 
Teflon’’, contains everything you 
want to know about the many kinds 
of Teflon products made by ‘John 
Crane’’. Write today for your free copy. 
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“Jahn Crane” Teflon “C-V" Rings ore used in sets, the num. 
PACKINGS MECHANICAL SEALS TEFLON PRODUCTS \apmastin warping 
COS 
CRANE PACKING COMPANY % 
1809 BELLE PLAINE AVENUE « CHICAGO 13, 


There’ 's No Other Welding 
Tee Like This! | 


1872 
4”— SCH.40 


FLOWLINE 


237” WALL 
316 


“OWL 


react 


one WELDING F FITTINGS 


STEEL, MONEL, | and sen sae 


Welding Fistings ovganitation — recognizing the 


superiority of welded piping for qurrosion servide-- 
rhe co and stock « compl 
fice of Gttings, 


tee thowan ghove~typioal of al! FLOWLINE Wet 
Fittingeprovides features that have been. 


om prod. cen of welding Gccings for sion servi 


ells, reduders, stub and 


paris 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 
World's Lergest Manufacturer of Stainless Welding Fittings 
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Features of 
FLOWLINE 


®@ Cold formed — seamless — by the ex- 
clusive Welding Fittings process. 


@ Reinforced crotch — tee is stronger than 
pipe with which it is used. 


© Full center to face dimensions. 

© Smooth interior walls, 

@ Ends machine tool cut and finished. 
@ Annealed, cleaned bright, passivated. 


@ Heat number permanently stamped on 
each tee as record of actual onolysis 
and physical properties. 

@ Every tee is marked with type of 
metal, size, schedule, wall thick 
ond FLOWLINE trade mark. 
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Woter 
Fotty Oil 


The Colgate-Emery process for continuous split- 
ting of fats offers advantages to the user whose 
plant cycle can conform to a continuous splitting 
operation. Some of the advantages of this process as de- e 
signed and constructed by Foster Wheeler Corporation are: 


@ High degree of split without a catalyst, even higher 
with small amount of catalyst. 


= 


Fotty Acids 


| 
10% Glycerine 
to Evaporator 


@ Much less critical treatment of charging stock. With z 
high grade fats an acid boil isn’t needed — you just 
remove suspended impurities. 


@ Product's color is exceptionally light, even lighter than 
criginal fat when suitable bleach is used. Distillation i 
is not necessary with high grade feed stocks for a good 


grade of fatty acid All of the above advantages, plus eose of 


control and operation...uniformity of prod- 


@ Glycerine concentration of 13 to 18% in the sweet 
umtform steom o power consumption... 
water with higher grade fats. small space requirements ...and low inter- 
@ Exceptional heat economy splits about five pounds of process inventory add up to lower splitting 
fat per pound of high pressure steam. costs and increased plant capacity for you 
with Foster Wheeler continuous fat splitting > 
Write for further information about this process. equipment. * 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, WN. 
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Continuous fat splitting process | 
gives 98% split at lower cost 
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Vari-Speed Motor Pulley 


REEVES Motor Base provides siiding 
form for motor. Handwheel or push-button control increases 
transmitted speed by moving motor toward driven machine, 
decreases speed by reversing the operation. 


Special V-Bel? hooks vp unit with driven 
machine. Belt fits between discs and over pulley on power in- 
put shaft of driven hi Belt is adjusted to mini center. 


Unit instantly delivers any desired speed over 
entire range and maintains that speed without 
fluctuating even a fraction of an rpm. 


The Reeves Vari-Speed Motor Pulley is the easiest, lowest- 


cost method of converting a machine with fixed speeds into a ~ 


highly versatile unit of infinitely variable speed adjustability. 
Thus equipped, it can handle a wider range of work, better, 
faster and more economically, because machine speed can be 
changed instantly and accurately — without shutdowns—to meet 
the needs of every operation and every operator, ander every 
changing condition. 

This Reeves unit forms the actual driving element between 
motor and driven shaft . . . eliminates all auxiliary equipment 
such as chain drives, gears, belts, etc. . . . requires virtually 
no more space for installation than any standard belt or chain 
drive. It is built in eleven sizes, transmitting from 4% to 10 hp., 
over speed ratios from 244:1 to 4:1, inclusive, 


The complete line of Reeves Speed Control equipment also 
includes two other basic units, the Variable Speed Transmis-' 
sion and the Vari-Speed Motodrive, which are offered in the 
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2. Dise Assembly connects directly to motor 
shoft. Assembly consists of two facing cone-shaped discs — 
one sliding laterally—and compression spring for mounting 
a8 a single unit on motor extension shaft. 


widest selection of designs, sizes, capacities and speed ratios— 
handwheel, push-button or entirely automatic controls. 

Reeves units have proved their ability to speed production, 
cut cost and increase profit in more than 300,000 widely 
diversified industrial applications . . . are listed as standard 
equipment on over 2,100 different makes of modern machines. 

An experienced Reeves Speed Control specialist will be 
giad to work with you in selecting the units best suited to 
your needs. Write today, arranging an interview, and ask for 
Catalog CE7¢-G. 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 
Recognized Leader in the Specialized Field of Speed Control Engineering 


ACCURATE + VARIABLE 


GIVES THE RIGHT SPEED FOR EVERY 108! 


| 
| 
| 
@ low-cost stepless variable speed drive... 
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HONEYWELL PRESSURE 


the heavy-duty controller 


A look inside the 
Honeywell Pressure 
Pilot shows its 
simple design, rugged 
construction, and 
accessibility of all 
adjustments. 


Every Pressure Pilot 
undergoes rigid in- 
spection and testing 
before shipment. 


i 
* 
i 
At 
#00 May 1952—Cuemicat ENGINEERING 


designed for applications re- 
quiring accurate control where more expensive 
indicating or recording instruments are not 
warranted, the Honeywell Pressure Pilot is 
ideal for regulating pressure of separators, 
pump outlets, hydraulic systems, fluid trans- 
mission lines, cooling water lines, turbine oil, 
and furnace fuels. 


The Pressure Pilot employs a Bourdon tube to 
detect line pressure changes . . . a flapper and 
nozzle assembly to provide a corresponding air 
signal pressure . . . and a pneumatic relay 
which amplifies the signal to position a dia- 
phragm control valve. 


Exceptional simplicity of design characterizes 


this new controller. Among its outstanding 
features are a convenient set point adjustment, 
unique overpressure safeguard, easy reversibil- 
ity, and universal mounting. 


For accurate control at low cost, for rugged 
construction, for dependable pressure control 
... your best buy is the Honeywell Pressure 
Pilot. Our local engineering representative will 
welcome the opportunity to give you a demon- 
stration in your plant. Call him today . . . he is 
as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 1904 Windrim Ave.. 
Philadelphia 44, Pa. 


MIiNNEAPOLIS 


Honeywell 


VAUVE 


PROODUCTS 


Fouts 


@ Important Reference Data 


Write for new Bulletin 16-1, “Honeywell Pressure Pilot.” 
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crews... 
LONGER LIFE tor altoy Piping systems 
with 


AVAILA 
SHAPES .. . SIZES... 
DULES ...1N 


AND VARIOU Ss 
STAINLESS STEELS. 


7, these PLUS: 


your alley fitting needs! 
‘all th 


oincreased structural Strengm. codes. 
allowance tower unit cost. 


| 


Say 


Gnd-efosion. Bosses provided on all fittings for 
tapped openings. 
Controlled quality . . . through rigid 
metallurgical control . . . produced, in- 
spected and tested in one plant. 


WRITE TODAY for new Bulletin ks-1 
Please make request on your letterhead. 


Since 1916...manufacturers and developers of 
products for high temperatures and pressures 


OISTRICT OFFICES: NEW YORK CLEVELAND 
CHICAGO TULSA HOUSTON LOS ANGELES 
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Never any leakage—in or out—with Sylphon Packless Valves 


@ You can make important 
savings of gases or liquids the 
very instant you install Sylphon 
Packless Valves. For these 
dependable Valves stop tiniest 
leaks that might seep past the 
stuffing box of even the best 
packed type valve. They pre- 
vent waste — provide vacuum 
protection. 


Sylphon Packless Valves 
have no packing. A rugged, 
dual-ply seamless metal 
Sylphon Bellows replaces the 
customary stuffing box. It pro- 
vides a sure seal that perma- 
nently licks the leakage prob- 
lem. The bellows seals the 
valve stem against corrosive, 
dangerous or inflammable 
liquids or gases. Extra protec- 


tion against fire, explosion or 
other damage! 

Wide range of sizes, types 
and materials—some for pres- 
sures up to 500 Ibs. and tem- 
peratures up to 1000°F. Used 
on pipelines carrying oil, gaso- 
line or other volatile liquids or 
vapors—in chemical plants, oil 
refineries, power plants, aboard 
ships. For complete informa- 
tion, write for Bulletin JC-813. 


Tomperaturs Controls CBalllows Davrces + CBalllows Cssamblees 
SYLPHOR 


ROBERTSHAW FULTON CONTROLS CO... KNOKVILLE 4 TENN. 


FIRST WITH BELLOWS 
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for products 
with piping that 
must flex, 
bend o: vibrate! 


These three products have only one thing in common—piping that 
moves, bends or vibrates. And for all three, there's a type of American 
Flexible Metal Hose or Seamless Flexible Metal Tubing 

to meet the need. 

There's a type of versatile, flexible American Metal Hose to improve vapor steerer 
your product's performance .. . to convey liquids, gases or 
semisolids under severe conditions of temperature, pressure . . . to duct for directing healing vapor from this 
minimize vibration, to connect misaligned piping and ports. 
Let us send you Bulletins SS-50 and CC-300 with the full details. rust proof. Courtesy Sanit-All Products 
The American Brass Company, American Metal Hose Branch, Corporation, Grosawich, Obie 
Waterbury 20, Connecticut. In Canada: The Canadian 
Fairbanks-Morse Company, Ltd. 

Distributors in all key cities. 


inlet-outlet 


American 1° |_D. Steel Seomless Flexible 

Metal Tubing connects this filter made by the 
Sparkler Mig. Co., Mundelein, Ill. ot inlet and 
outlet, with rigid pipe leading to vot or other 
liquid container. Tight and strong, it makes 
connecting and disconnecting the unit quick and 
easy—minimizes vibration while in operation. 


tar baby 


wherever connectors must Pouring hot tar for roadway repairs is usually 
a slow and messy procedure—except when 
you do it this way with a mobile tar kettle such 
as this made by Littleford Bros. of Cincinnati, 


e Ohio. Here the tar is dispensed by pump 
through a 1°" |.D. armored and insulated 
American Flexible Tar and Asphalt Hose 


connected to a nozzie. It's a good example 
of the versatility of American Flexible 


FLEXIBLE METAL HOSE AND TUBING —<—<_ 
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“WILLIAMS TESTING... MEANS 
GUARANTEED PERFORMANCE 


Submit your grinding problems 
to Williams. A sample of the 
material and description of the 
desired result will set our facili- 
ties to work on a solution to 
your problem. Visits during test 
runs and technical consultations 
are invited. 

WILLIAMS PATENT CRUSHER 

& PULVERIZER CO. 

2706 N. Ninth St. St. Louis 6, Mo. 


HERS > SHREDDE 


D LARGEST OF HAMM DRLD 
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ALCOA Alumina 


gives “SHAMVA” MULLITE 
refractories: 


To give these three qualities to their products, the Mullite 
Refractories Company, Shelton, Connecticut, adds ALCOA 
Alumina to their mix. Now, Mullite super-refractories 
come in three grades, containing 62%, 67% and 72% 
alumina respectively. 

This company reports the average service life of 
alumina refractories at more than double that of ordinary 
grades and in specific applications more than 6 times. 
Before the addition of ALCOA Alumina, brick deteriora- 
tion began after 40-60 heats. Now Mullite refractories will 
withstand 270-285 heats before evidence of breakdown. 

This is an outstanding testimonial to the value of 
ALCOA Alumina as a life-giving constituent of refractory 
brick. Down time is considerably reduced, saving untold 
dollars in production loss as well as labor and material 
costs to rebuild. Moreover, alumina refractories, by 
keeping furnaces in continuous operation longer, give 
increased tonnages and more uniform operating conditions. 


If high-temperature operations have you stymied, in- 6 ‘ ALUMINAS and FLUORIDES 


vestigate alumina super-refractories. We will be glad to 
refer you to reliable sources of supply. Write to: 


ACTIVATED ML CALCINED HYDRATED 


Avuminum Company or America, Cuemicats Drvision 


602e Gulf Building, Pittsburgh 19, Pa. “om NOW" wan Edward R Murrow .. . 


brings the world to your armchair . . . CBS-TV. 
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ay & 3 ...A valuable 52-Page Catalog 
on the Modern Buflovak-Dopp Processing Kettles 


New and Useful Information on Heating..Concentrating 
--Cooling.. Mixing. . Drying..Crystallizing..and Reaction 


Modern BUFLOVAK-DOPP Processing Kettles are 
a vital part of many processes in the Chemical 
and Food industries. They successfully perform 
a number of basic operations; such as, heating, 
cooling, mixing, extracting, reacting, distilling, 
evaporating, drying, and solvent recovery. 

Many operations can be progressively per- 
formed in the same unit; thereby speeding up 
production, lowering investment cost and in- 
creasing profits. 

Other profit-building features are new and 
improved types of Agitators that give great 
savings in production time. 

Whether you are in need of new equipment, 
or possible improvements in your present proc- 
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ess methods, you will find many helpful sugges- 
tions in this useful book. 


BUFLOVAK EQUIPMENT 
Diutsion of Glaw-Ruor Company 
1551 FILLMORE AVE. + BUFFALO 11, N.Y. 


Buflovak Equipment Division of Blaw-Knox Co. 
1551 Fillmore Ave. 
Buffalo 11, N. Y. 


Please send me a free copy of the BUFLOVAK-DOPP 
Processing Kettle Catalog No. 356. 


Mr. 


(Tithe) 


(Company Nome) 


Street) (City) ‘(Stote) 
We would appreciate additional information on 


—_ | ‘ 
i 
| 
| 
2620 
| 
| | 
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Like the 


Thirteenth Doughnut 


in a Dozen 


AKER’S DOZEN, they used to call it, meaning 
something extra. We make the something extra 
in the world of steel . . . the high-alloy steels, 
special electrical alloys and magnetic materials 


that will do what ordinary metals never could do. 

In equipment for peaceful uses or national defense: 
wherever the job needs something extra in strength, 
in resistance to heat, corrosion and wear, or in 
special electrical properties, that’s where you'll 
find the products of the Allegheny Ludlum Steel 
Corp... General Offices: Oliver Bldg., Pittsburgh 22, Pa. 


PIONEER in Specialloy Steels 


Allegheny Ludlum 
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High volumetric and mechanical 
efficiency make these famous pumps economical 
and reliable units in any vacuum system. 


Capacities of Stokes Microvac Pumps run from 15 to 
500 cfm ... pressures to 10 microns absolute. Power 
consumption is low and the top- 
mounted motor contributes to compact 
design requiring minimum floor space. 


Lubrication of the four moving parts (including the 
exhaust valve of corrosion-resistant Teflon) is fully automatic. There 
are no stuffing-boxes or grease fittings, and no packing. 


Parts are precision-finished, standard and interchangeable. Freedom 
from wear assures years of trouble-proof service. 


Stokes is the only manufacturer of equipment for complete 
vacuum systems, including Microvac mechanical pumps, oil diffusion 
pumps, McLeod Gages and Vacuum Valves. 


Consult with Stokes on the application of vacuum to drying, freeze-drying, 
impregnating, extraction, — 
ling,evaporating, vacuum 
metallizing, and to other 
applications in which 
vacuum deserves ex- 
ploration. 


‘on 8520 TABOR ROAD, PHILADELPHIA 20, PA. 


Cuemicat Encingertnc—May 1952 409 


‘i 
—— 
has 
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Other useful conversion tables 
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ammonium nitrate 


Modern chemical and processing plants all over the 
world depend on Wilfley “AF’’ Acid Pumps for efficient, 
economical performance in handling corrosives, acids, 
hot liquids, mild abrasives and other solutions. 10- to 
2,000-G.P.M. capacities; 15- to 150-ft. heads and higher. 
Wetted parts of practically all machinable alloys. Plastic 
lined models available. Every application individually 
engineered. Write or wire for details. 


. @ Buy WILFLEY for cost saving performance 


Companion to 


the famous 
WILFLEY Sand Pump 


A. R. WILFLEY & SONS, inc., Denver, Colorado, U.S.A. 
New York office: 1775 Broadway, New York City 
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Censigned to meter museum in 1945 


Life-Lines are pre-lubricated . . . need no further 
lubrication. Write for “Facts on Pre-lubricated 
Bearings” B-4378. Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


wnat REALLY DELIVER 


1S MORE SERVICE...LESS SERVICING 
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CLEANS 
Tubes 


WILSC AGAINST COSTLY 


TP-301 CLEANER {LINE LOSSES 


| 1 Patented full-floating 


seat, Teflon reinforced, 
proof 


2 Showy oc duty built for high 
pressure use. 

3 Ports reusable and inter- 

changeable for peck 


economy. 
4 Stoinless steel ior 
resists acids, corrosion. 
5 Complete line for tubes to 


| 1” O.D., and for Schedule 
5S and 10S tubing to R 
34". Other sizes to one. aT 


THE SPECIAL SCREW 
PRODUCTS CO. ond 


5445 Dunham Rood 


oble upon request 
BEDFORD, OHIO 


Write today 


UL 


This high speed tube cleaner is designed to increase out- 
put and minimize down-time. The improved Model 
TP-301 is the only tube cleaner which can remove de- 
posits from completely plugged heat exchanger tubes 

-.. and other fouled straight tubes heretofore not con- eee two 


sidered practical to clean. 


Many improvements, resulting from years of field 
experience, have been built into the new TP-301 cleaner. 


@ MORE 
utilizing 130 cfm. 


@ LIGHTER WEIGHT— only 15 tb. 
@ SHORTER — only 13” overall. 


INCREASED CAPACITY—from 3%" up to 21" or even 3” O.D. 
tubes up to 40 ft. in length. 


© LOW AIR PRESSURE — op on air pr as low as 50 Ib. t 
@ LOW HEAD ROOM NEEDED — minimum practical working head 


room 5 ft. | 
@ COSTS LESS than previous models. i | No matter what you may face 


it can be solved quickly and at low 


t cost with Spraying Systems Spray Nozzles. 

| Two fact-packed catalog-—No. 22, General In- 
dustrial Spray Nozzles, and No. 23, Pneumatic 
Atomizing Nozzles—are yours for the asking. 

i They show you all the various types of spray 


operating speed up to 3500 RPM at 90 psi 


Send for Bulletin giving complete details on this man-hour and nozzles available . . . explain design and con- 
money-saving tube cleaner struction . . . and outline spray characteristics 
WILSONIZE TO ECONOMIZE ; such as atomization, impact of spray and capac- 


ity. Write for your copies today. 
THOMAS C. WILSON, INC. 21-11 44th AVENUE, LONG ISLAND CITY,W.Y. = 
CABLE “TUBECLEAN” NEW YORK ‘ SPRAYING SYSTEMS CO. 
ENGINEERS AND MANUFACTURERS 
3275 RANDOLPH STREET BELLWOOD, ILLINOIS 


— 


WRITE FOR CATALOGS NO. 22 AND NO. 23 


May 
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The proper grade and consistency are 
important factors in specifying caustic. 
Our staff of chemists keeps a constant 
check on Wyandotte alkalis, using tests 
like this Littrow Spectrograph. 


These tests PROVE THE CONSISTENCY 
of every grade of Wyandotte Caustic! 


Complete analyses of Wyandotte alkalis (read how 
you can make them) assure you of consistency 


and other advantages. 


Among the many grades of Wyan- 
dotte Caustic Soda, you'll find the 
grades best suited to your needs... 
for soaps and detergents; food proc- 
essing; paint, inks, and dyes; for in- 
secticides, textiles, and lubricants. 


Wyandotte Mercury Cell Caustic, 
for instance, meets the most exact- 
ing specifications. It’s as pure as 
reagent grades! One manufacturer 
used to purify caustic in his plant 
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— now uses Mercury Cell, eliminat- 
ing the need for purification! 


Complete alkali line 
For caustic soda, soda ash, and bi- 
carbonate of soda, for chlorine and 


calcium chloride, you'll find Wyan- 
dotte a reliable and helpful source. 


Our experienced staff of chemists 
is at your service for technical help. 
As a service to you, they have col- 


lected into a handy booklet the 
analysis procedure (mentioned 
above) for caustic, soda ash, and 
bicarb. A copy is yours for the 
asking. Why not write for it? — or 
for product data or technical help? 
Wyandotte Chemicals Corporation, 
Wyandotte, Michigan. Offices in 
Principal Cities. 


CHEMICALS 
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NEED 
ALKALIES 


Because Solvay gives you the dependable quality and 
uniformity of America’s oldest and largest producer of 
alkalies 


Because Solvay can give you delivery service from 
strategically-located major plants and over 200 local 
stock points. 


Because Solvay offers you a Technical Service that is 
operated on an Industry- Wise basis . . . providing expert 
advice to individual industries. 


Because Solvay sales service is handled by a staff of 

thoroughly trained, helpful salesmen operating from 

thirteen convenient branch sales offices . . . plus a SODA ASH CAUSTIC SODA 
nation-wide organization of selected jobbers, distribu- Caustic Potash ravtron 


tors and dealers. Chlorine 
Potassium Cart 
SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION oc 
40 Rector Street, New York 6, N. Y. Sodium Bicarbonate Methanol 
= BRANCH SALES OFFICES — Specialty Cleansers 


Boston * Charlowe * Chicago * Cincinnati * Cleveland * Detroit * Houston 
New Orleans * New York * Philadelphia * Picsburgh © St. Louis * Syracuse Sodium Nitrite Ammonium Chloride 


Formaldehyde 
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IMPORTANT ANNOUNCEMENT! FACTORY CAPACITY HAS 
BEEN DOUBLED! DELIVERIES ARE GETTING MUCH BETTER! 
HAVEG is not a tank lining or coating. It 1s a solid, molded 
non-metallic material that the HAVEG CORPORATION fabricates 
to your specifications in its Marshallton, Delaware plant. Large size 
equipment can be molded in single pieces without seams or joints 
at low cost. Tanks can be made in one seamless piece as large as 10 
feet in diameter by 12 feet in depth. HAVEG resists the corrosion 

effects of practically all acids, bases, and salts. 


F rom TO PS Where tanks are vented to the 


atmosphere, four types of covers may be obtained. HAVEG 
can be machined and repaired readily so that pipe connec- 
tions, manholes, changes to the system present no problem 
to the installation and maintenance crew. 


HAVEG cytinpricaAl TANKS 
CUT COSTS . . . RESIST CORROSION 


Here are tanks with amazing long life, through and through 
resistance to corrosion! HAVEG cylindrical tanks have been 
successfully used for storage, pressure, pickling, and separ- 
ating tanks, dye vats, crystallizers, surge tanks and stills. Con- 
sult your nearest HAVEG engineer now for technical advice, 
delivery, and price information. Specify HAVEG corrosion 
resistant equipment . . . tanks, towers, pipes, valves. 


To BOTTOMS 


Get the best bortom for the process with molded HAVEG. 
Sloping bottom tanks can be provided with outlets at any 
location. For more complete drainage, dished bottom tanks 
are available and when suspended solids are present, cone 
bottom tanks can be provided. 


ai 


4 


4 


Cone Bottom Tank for applications 


4, 


~ 
“NEWARK 8, DELAWARE 
FACTORY + MARSHALLTON, DELAWARE + TEL. WILMINGTON 3-8884 
HAVEG corrosion resistant equip- es 
ment. This Bulletin F-6 has chemical 121 Pama Be 
resistance tables for various HAVEG Cherry. 1-7297 Delaware 7- 
grades, tank sizes, installation and - 


ini HARTFORD 5 HOUSTON 4 LOS ANGELES 14° SEATTLE 7 
a corrosion problem, HAVEG can Hartiord 64250 Jackson 6840 Mutual 1105 emlock ‘1351 


Write Now! 


825 Chestnut St. 
Tel. 17-7478 
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NEWARK “End-Shak” 
TESTING SIEVE SHAKER SYVTRON 


“Pulsating Magnet” 


Electric 


= Vibrators 
J The Way to Assure 
} Free-Flowing 
(3 Hoppers, 


Bins and 
Chutes 


Bins clogged? Don't 
pound, rod and poke them 
Apply 


« Syntron Electric Vibrators 
Just turn the dial... and 

watch the 
= 


material flow. 


Motion is important in 
making sizing tests. Con- 
forms to recommenda- 
tions for the motion to be 
used when making hand 
tests, issued by the Bu- 
reau of Standards. 


Here, in the Newark “End-Shak" unit, you get proper sustained hand ; panpemehan 
motion mechanically. You get the best motion without being subjected to \) aa, 

any human variation or weakness. This sturdy testing machine holds up to \ ~ : 
7 full height sieves or up to 13 half height sieves. It is designed for 8 /, y 
inch diameter sieves. Standard % HP., 110-220 volt 60 cycle, 1750 rpm 
motor supplied. Special motor to order. 


We'll be glad to send you prices and descriptive 
literature. And if you will outline your testing require- 
ments we'll be glad to suggest the proper sieve Write Today 


series to use. For Your FREE 
Illustrated 


Sloth | 


COMPANY 
351 VERONA AVENUE + NEWARK 4, NEW JERSEY 


SYNTRON CO. 
Sen Francisce, Calit, Chicage, New Orleans, te. Los Angetes, Callt Mousten, 


3, Penna 
9311 Widener Bigg. 3100 19% St. 20M. Wacker Or. 520 Maritime Bidg. 1400 Se. Alameda St. ©. Bex 1979 610 Lesington Ave. emer, Pe 
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We Haven't Made Them This Big... YE7; 


but this photographic fantasy is simply to remind you 


that we do manufacture the most varied line of welding 
elbows on the market. 


Main Office: 1450 South Second Street, St. Lovis 4, Mo. 
MIDWEST 


Plants: St. Lowis, Passeic, Los Angeles and Boston 


Sales Offices: New York 7— 50 Church St. * Chicago 3—79 West Monroe St. 
Angus Anderson St. Houston 2—1213 Capito! Ave. 
PIPING & SUPPLY CO., Inc. 


3—224 Wright Bidg. * Boston 27—426 First St. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


MIDWEST 
“LONG T 


‘ 
a 
4 opr 
SHORT MIDWEST 
ENT" NDARD . RADIUS REDUCING we 
\ 
. 


Shutdowns 


Anyone engaged in the refining in- 
dustry, which works continuously around the clock, knows that shutdowns 


are expensive. 


The one thing that will help reduce these shutdowns is more care exercised 


in the selection of materials that go to make up the equipment. Every part 


must function with dependability. And what part demands more depend- 
ability than the condenser tubes? 


The condenser tubes that are recognized everywhere for their unquestioned 
dependability are Wolverine seamless, nonferrous tubes—the tubes that 
are quality controlled from ore to 


finished product. 


These condenser tubes are avail- 
able in any copper alloy that you 
may require to meet your particu- 


lar conditions. Our engineers are 


always ready to consult with you 
on the most suitable alloy to use 


in your particular application. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 


Manufocturers of seomless, nonferrous tubing 
1427 CENTRAL AVENUE + DETROIT 9, MICHIGAN 


Export Department, 13 E. 40th St.. New York 16, N. Y. AD No. 1-3096 
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€ New Portable Field 
FOR EVERY 4 | : 


VALVING 


For Checking Calibration of 
PUT AN END Gas Orifice Meters 


by. in the Field... 


ae —— Filling a long-felt need, this unit 
valve with the dead offers many advantages. 


= All stainless steel with precision 


ond bore tubing. Sliding magnifier 
metals, l-way to 5- for readings down to 0.2” of 

way. Get the complete DeZurik water — and mirror that avoids 
with over 400 service parallax in reading. 


Scale is graduated in inches of 
D e Z U RI K water pressure, using mercury 
calibrated dry. Range is 0-110” 


0 W C 0 of water. Valve at instrument 


“ well and fitting at top of indicat- 
Sartell, Minnesota ing tube prevent loss of mercury 
(Made in England by) when manometer is transported. 


~~ Provided with bubble level and 
universal ball and socket type 
clamp which permits mounting 
to meter piping — up to 14” size. 
Complete assembly — including 
mercury and length of rubber 
tubing — is housed in metal 
case 5" wide, 3”’ high, and 

14” long — total weight, 

714 pounds. 


Can be completely dis- 
| assembled for cleaning. 
Precision-built throughout 
— typical of all Meriam 
instruments. Ask for 
Catalog Sheet B2862. 


completely assembled - 
80% thermal efficiency guaranteed + THE MERIAM INSTRUMENT CO. 


10916 MADISON AVENUE CLEVELAND 2, OHIO 
Superior Steam Generators duced draft eliminates need of ex- WESTERN DIVISION: 4760 £. OLYMPIC BLVD., LOS ANGELES 22, CALIF. 
= pensive chimney Simple installation IN CANADA: PEACOCK BROS., LTD.. MONTREAL 
10 250° Clean, quiet operation + Heavy- 
er for hot water heating. duty construction assures long-lived 


dependability 
For complete details, write for Catalog 322 3! tg 


i ESTABLISHED 1911! 


Factory Emmous, Pa 


Oilices: Times Bidg, Times New York N. ¥. STEAM GEWERATOR MANOMETERS, 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 
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MAGNABOND 


A BASIC ADVANCE 
IN INSTRUMENTATION 


increases Mercury 
Manometer accuracy 


«-- solves the “pres- 
sure-tight bear- 
ing” problem by 


or cooler 


NIAGARA AERO AFTER COOLER cools a compressed 
gas, or air, below the temperature of the surrounding atmos- 
phere, thus preventing the condensation of moisture in your 
lines. The gas will contain only half of the moisture left in it 
by conventional methods. Even drier gas can be produced if 
you require it. 

In working with controlled atmospheres of inert gases to 
prevent undesired reactions, this dryness of the gas at low cost 
is a great advantage. The cost of the Niagara method is low 
because it uses evaporative cooling, saving 95% of the cost of 
cooling water (and its piping and pumping). This direct sav- 
ing of cost pays for the Niagara cooler in less than two years. 

If you use compressed air to operate tools or pneumatic 
equipment you save much in water and oil damage to tools 
and equipment, and in water damage to materials by using 
the Niagara Aero After Cooler. 


Write for a bulletin, or ask nearest Niagara Field Engineer 


if you have a problem involving the industrial use of air. 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 
Dept. CE, 405 Lexington Ave. New York 17, N.Y. 
Experienced Field Engineers in Principal Cities of U. S. and Canada 
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liminating it! 


FaP MERCURY 
MANOMETER 


The F&P MERCURY MANOMETER 
flow meter utilizing the patented 
separation-proof MAGNABOND 
magnetic coupling brings added 
safety, accuracy, and mainte- 
nance-free operation to variable- 
head metering. The frictionless 
MAGNABOND coupling transmits 
the manometer float position with- 
out need for pressure tight bear- 
ings, lubricants, maintenance. 


The F&P MERCURY MANOMETER 
features stainless steel elements 
permitting direct measurement of 
many corrosive fluids without the 
need for purges or seals. A vari- 
ety of combinations of indicating, 
recording, integrating, and con- 
trolling Mercury Manometer in- 
struments are available. 


WRITE FOR 
CATALOG 37 


FLOWRATOR 


FISCHER & PORTER CO. 


Dept. 2Q-98 
HATBORO, PENNA., U.S.A. 


SALES ENGINEERING OFFICES 
THROUGHOUT THE WORLD 
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CHEMICAL PLANTS “full pipe 
oreo” valves offer no obstruction... 
full flow for abrasives, suspensions. 


Q.C.f CYLINDRICAL Lubricated Plug Valves have 


no wedging effect. This plus the quick, quarter-turn 
shut-off feature gives you safe, sure, split-second 


control even at capacity flow. Made to last, 

Q.C.f; Valve bearing surfaces are lubricant sealed. 
1M THE PETROLEUM INDUSTRY where 
seconds count in loading ond vun- Substantial reasons for the absolute leadership 
loading O.C.f Valves give fastest 

of Full Pipe Area O.C.f- Valves. 


possible flow. 


1M SEWAGE PLANTS obstructions ore 


sheored by the knife-edge action of Write fer Catal 4-CM, Ameri “~~ 
the Q.C. CYLINDRICAL Plug. Valve Division, 1501 Ferry Mich 
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DAVIS 
FLOAT BOXES 


Devis No. 164D “Pack- 
less” Floet Box with ex- 
Plosion proof switch. 


FOR LIQUID LEVEL 
CONTROL SERVICE 


Davis Float Boxes are used in connection with 
closed tanks where fluctuation of the fluid level 
within the tank is the governing factor in the 
control of all types of electrical switches, control 
valves, pilot valves (for operation of diaphragm 
motor valves), motors and other equipment. 
Davis fluid control equipment also includes in- 
ternal float units for direct or pilot operation. 
Whatever your requirement may be, Davis can 
supply you with a combination of float box and 
control valve to make your control accurate, 
positive, and dependable. 


Drop us a card today for detailed information 
on the Davis line. Ask for Bulletin 101AA. 


DAVIS DIA-BALL 
TRANSMISSION UNIT 


{ 
‘2 


A patented, leakproof, corrosion resistant packless 
assembly eliminating the packing box on Davis 
Floot Boxes and Control Valves. Especially recom- 
mended for vacuum service or for use with volatile 
and inflammable fluids where a packing box is 
objectionable becouse of leakag For pressures 
up to 250 Ibs. and temperature up to 300° F. 


POCKET SIZE pH METER 
Nothing Like It! 


Uses Electrometric Principle 

e ELIMINATES indicating solu- 
tions, measurement of sample, 
and color matching. 

@ ELIMINATES errors due to sam- 
pling techniques, turbidity, and 
presence of oxidizing or reducing 
agents. 

And Provides— 

2 INSTANT, continuous, direct 
reading of pH with no buttons to 
hold down or dials to turn. 

@ CONTINUOUS reading over full 
pH range with no changes of 
solutions or adjustments. 


REVOLUTIONARY PROBE UNIT 
PROVIDES ON-THE-SPOT 
pH READING ANYWHERE 


ELIMINATES supports, 
holders, beakers, and-< 
separate electrodes. 
ELIMINATES 
trips to the 
laboratory. 


Completely sel f- 

contained in water-proof ever- 

ready case with shoulder strap. 
PRICE $125.00 

Instrument size: 3 x 5% x 2'2 inches 

Case size: 334 x 614 x 4% inches 

Weight with accessories: 3 Ibs. 


ANALYTICAL. 
MEASUREMENTS 


DAVIS REGULATOR CO. 


Representatives in All Principal Cities 


2539 S. WASHTENAW AVENUE, CHICAGO 8, ILLINOIS | 


INCORPORAT 
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Variety and 
Versatility 


to fit your 
Needs Exactly 


“PACKAGED” 
AUTOMATIC 


ELECTRIC HEAT 


Chromaiox Immersion Heaters with built-in thermostets 

for portable or permanent use. Drawing illustretes 

Immersion Units, equipped with sludge-legs, instolled | 
ting. Available 


over the side of the tonk for direct 
in various metal sheaths to resist the corrosive octien 
of the liquid compounds 


Compact, th lied, screw-in type 
@CHROMALOX ‘Packaged’ Electric Heaters are ideal as 
permanent or portable heat sources in tanks, drums, , 
process kettles and other containers. With CHROMALOX 
Heaters you can heat accurately and maintain the 
temperature of degreasing, cleaning, pickling and 
plating baths. You can melt greases, asphalt and 
similar viscous fluids. CHROMALOX Units may be had 
in the types, sizes and wattages required to efficiently 
do your heating jobs. They are available with sheaths 
of copper, stainless steel, alloy and lead for resisting 
the corrosive actions of the solutions you are using. 


Chromalox Circulation Hedters give accurate, con- 
trolied heat up to 750° F. for heating Dowtherm, 
Aroclor or heat transfer oils. Other uses include 
woter heoting applications such as steom boilers 
ond occumulators, kettles, tonks ond processing 
equipment, preheating fuel oils, heating air, nitrogen 
and other goses; drying steom, plastic powders, etc. 


DOW 
For complete details showing 
how to use Chromalox Heaters 
in your applications. 


industrial Division 

EDWIN L. WIEGAND COMPANY 

7503 Thomas Boulevard, Pittsburgh 8, Po. 
Please send “100 Woys to Apply Electric 


: 


------------- 


! 
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for valving corrosive 
and “hard-to-handle”’ fluids ... 


Available 


B for the first time... 
a Full-Color 
Film 


-HILLS-MCCANNA 


32 standard operators 


Methods of operation for Hills- 
McCanna Valves include hand- 
wheel and lever operators, sliding 
stem, air and hydraulic cylinders, 
diaphragm motors and electric 
motors in a variety of types. 


QUALITIES 


14 standard diaphragms 


Diaphragms, the heart of Hills- 
McCanna Valves, are offered in 
the widest choice to best suit your 
individual needs; 5 types of rub- 
ber, 3 of Neoprene plus Hycar, 
butyl, Tygon, Compar, special 
polyethylene and Kel-F. 


48 standard body materials 


Bodies for Hills-McCanna valves 
are furnished in cast iron, with or 
without such linings as rubber, 
glass, lead, etc.; in any machin- 
able alloy or in such materials as 
Karbate, stoneware, porcelain, etc. 


By offering such a broad selection of opera- 
tors, diaphragms and bodies, Hills-McCanna 
is able to furnish so many standard combi- 
nations that the user is in the position of 
being able, in most cases, to find the exact 
valve that best fits his individual require- 
ments. There is virtually never any need to 
adapt to your service a valve developed 
for someone else's needs. 

The 36 page catalog No. V-52 gives full 
details on all Hills-McCanna Valves. Write 
for your copy. HILLS-McCANNA CO., 934] 
W. Nelson St., Chicago 18, Illinois. 


HILLS-M‘CANNA 


saunders patent 


values 


Also Manufacturers of Proportioning Pumps 
Force Feed Lubricators « Magnesium Alloy Castings 


Scientific schools and groups of 
designers.engineers, metallurgists 
and technical societies can now 
secure the fz use of this full- 
color sound film, the first pro- 
duced in the steel foundry 
industry. Available in 16 mm 
prints, the film is a 37-minute 
tour of the modern plant of 
Lebanon Steel Foundry. The 
camera follows jobs from the 
blueprints on the project engi- 
neers desk through steps of 
production to show, finally, a 
few of the many important uses 
of Lebanon quality Steel Cast- 
ings. Write for information on 
this exciting and educational film. 


a LEBANON STEEL FOUNDRY 
Dept. F, Lebanon, Pa. 
In the Lebanon Valley 


slLEBANON 


ALLOY AND STEEL 
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/A gearturbine built to save... 


ways 


The Westinghouse Gearturbine costs less rol 
buy ... less to install... and less to maintain. 
Wrapped up in a single package is a compact, 
rugged and reliable speed-reduction unit” 
solidly coupled to a Type E turbine. It’s thes 
ideal combination for ratings up to 500 hp 
and output speeds commonly found in single-| 
ended applications. 

Here’s economy made possible by a wel 
ardized design that cuts manufacturing costs _ 
... avoids costly specials ... saves space... 
and simplifies maintenance. And you get the} 
maximum flexibility possible . . . any combina- 
tion of three turbine wheel sizes, three gears 
and three types of governor can be used 
according to your needs. 

Other plus features are... solid coupling of 
turbine shaft to pinion shaft; single-helical 
gearing; forced circulation, filtered oil; and 


3-point support for easy mounting and leveling. 
J-s0521 


RY. A newly available booklet, 
B-4346, Rew explains the applications, refinements 
and advantages of Westinghouse Gearturbines. Ask your 
nearby Westinghouse representative for your copy, or 


write Westinghouse Electric Corporation, P. O. Box you CAN BE SURE.. ie rs 


868, Pittsburgh 30, Pa. 


Turbines 
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KINNEY MANUFACTURING CO. 

3551 WASHINGTON ST., BOSTON 30, MASS. 

Please send new Bulletin V-51B. Our vacuum problem involves: 
Vacuum exhausting Vacuum distillation 
Vacuum dehydration Vacuum metallurgy 
Vacuum coating | Vacuum research 

Name 

Address 

City 


Company 


State 


How Lowisa 
HIGH VACUUM? 


You can’t measure a working vacuum by pressure 
alone because time also is a big factor in any vacuum 
processing operation. To provide these two essentials 
of high vacuum — (1) the required low absolute pres- 
sure (2) in the shortest possible time — is the job for 
fast, dependable Kinney High Vacuum Pumps. 

Fast — Kinney High Vacuum Pumps have the ability 
to save processing time by speeding up the tempo of 
your vacuum operations. 

Dependable — Kinney High Vacuum Pumps have 
the ability and stamina to produce the vacuum you 
need, whether it’s measured in fractions of an inch of 
mercury or fractions of a micron. 

Remember, there’s a Kinney Pump for every vacuum 
requirement, from the midget 2 cu. ft. per min. pump 
to the new giant 1600 cu. ft. per min. model. Send 
coupon today for new Kinney Bulletin V-51B. KINNEY 
MANUFACTURING CO.., Boston 30, Mass. Representa- 
tives in New York, Chicago, Cleveland, Philadelphia, 
Houston, New Orleans, San Francisco, Seattle, Los 
Angeles. 

FOREIGN REPRESENTATIVES: Gen'l Engineering Co., Lid., Rad- 
cliffe, Lancs., England * Horrocks, Roxburgh Pty., Ltd., Melbourne, 
C. |. Australia * W. S. Thomes & Taylor Pty., Ltd., Johannesburg, 


South Africa * Novelectric, Utd., Zurich, Switzerland * C.I.R.E. 
Piazzo Cavour 25, Rome, Italy. 
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WITH FEine STRING FILTERS 


A scraper4ype filter, handling penicillin broth, was only 85% effigient—over 15% 
of the available penicillin was left in a wet, sloppy cake. | 

The man@facturer switched to a FEinc String Filter with a submergence washing 
mechanism. Getter washing removed over 98% of the penicillin from the cake. 
More completé, dewatering left a dry, firm cake, easy to handle for disposal. 

In hundreds of cases, FEinc filters have proved their abilify to do the job better, 
faster, and at lowefcost. The famous String Discharge handles many “impossible” 
cakes, continuously fil slurries that would otherwise require batch processes. 
Special equipment cake washing, cake-scoring, 
drying, and repuddling can be added to the basic filter as required. You'll get a 
combination that’s engineered to do your job best. 

Find out how FEinc can save on your job. Send us a five-gallon sample of slurry. 
We'll run tests in our laboratory, give you a report on costs and performance. Or 

CHEMICAL if you wish, we can run these tests in your own plant, without interrupting your 
production. No obligation, of course. 

Send for free bulletin 103! 


FILTRATION ENGINEERS INC. 
Ee 155 ORATON STREET * NEWARK 4, NEW JERSEY 
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MAHON FOG-FILTERS AT WORK 


The installation illustrated above was specially 
designed for the Motor State Oil & Grease Co., 
Jackson, Mich. PROBLEM: To eliminate H.S 
odor from sulph ited grease facturing 
perations. The probi was pli d by 
grease and olf fumes present in gas. 
SOLUTION: A two-tower Fog-Filter connected in 
series was designed with high pressure woter 
tog collecting practically all of the grease and 
oll fumes in the first tower. A caustic solution 
employed in the second tower and fogged at 
lower p the 

the air before it is exh 


In dealing with air contaminants, each individual air cleaning problem 
must be approached with a view to determining what type of collector 
or filter is required to produce maximum results under existing conditions. 
Study and analysis of the character and extent of the polluent is therefore 
imperative in arriving at a satisfactory solution. Mahon dust and fume 
control engineers have, over a period of years, developed and per- 
fected special Wet and Dry Collectors and Fog-Filters which have 
proved highly successful in coping with all types of industrial air con- 
taminants—a few are illustrated here . . . they are serving today in 
some of the most difficult and mandatory air cleaning jobs in industry. 
Each installation has been engineered to do the specific job. If you have 
an air pollution problem, regardless of its character, it will pay you to 
call in a Mahon engineer and let him show you what Mahon equipment 
has done with like polluents under conditions comparable to your own. 
See Mahon’s Insert in Sweet's Mechanical Industries File for further in- 
formation, or write for Industrial Equipment Catalog A-652. 


THE R. €. MAHON COMPANY 
Main Plant and Home Office, Detroit 34, Michigan 


Engineers ond Manufacturers of Dust and Fume Control Equipment including Cyclone 
Collectors, Hydro-Foom Collectors, Jet Trap Collectors, Hydro-Filter 
Collectors, and Fog-Filters and Cupola Stock Washers. 


Jet Trap Dust Collector 
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Sugar or Penicillin.. By. 
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Shriver filter presses in one of 
the plants of the world’s largest 
rayon producer; more than 1800 
such Shriver units ore being 
used by the rayon industry for 
filtering cellulose xanthate and 
cellulose acetate. give s you 
GREATER YIELD 
PER BATCH 


in most reactions 


Leading metal refiners such os 
this large Western plant, use 
ering gold, silver, copper, zinc, ae . ages. dissolves and disperses 2 to 2 
nickel precipitates, ond clarify. times faster right in the same work- 
ing electrolytes. ing space . . . gives greater yield 
“f; ES / per batch in most reactions because 
its action is so efficient. A high- 
speed unit, its impeller operates 
at velocities up to 7,500 f.p.m. 
This rugged dissolver can be loaded 


ickly, i t intain. It 
or a thousand other products 
because it's engineered to your 


give better filtration 
at lower cost 


Whether it’s rayon or furfural, silver or 

zinc, brewery mash or wine, colors, salts, 

glue, clays, oils or pharmaceuticals . . . 

or a host of other products that need CATALOG 
improvement through filtration—you can . . . on the Cowles Dis- 
bet a Shriver Filter Press will do more yp SR. 


jobs for you, better, at lower over-all to have @ detailed test 
cost. run on your material. 


Straight Facts Prove Shriver Filter Presses Comper 


@ Are lowest in cost per sq. ft. of filtering area 

@ Filter any material, even thick or viscous 

@ Recover solids, reasonably dry, firm, easy to handle 
@ Wash, extract, thicken, steam out, melt, redissolve THE COWLES COMPANY, INC. | 
@ Operate at any pressure or temperature 112 Trackside, Cayuga, N.Y. 

@ Clarify, bleach, decolorize, deodorize, germproof Gentlemen: Please send me your latest | 
@ May be made of any metal, wood, rubber, plastic Cowles Dissolver catalog. 


Can you ask for more? Get ALL the facts. 
Get them straight. Get the new Shriver Catalog. aes 


COMPANY 


802 HAMILTON STREET - HARRISON, 
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SHRIVER & COMPANY, Inc. 


The Jones-Dabney Division 
of Devoe and Raynolds 
Company began using 
Glycerine to produce alkyd 
resins over 30 years ago. 
Today, the same Glycerine- 
derived alkyds which are 
used for every industrial 
coating application from 
bobbypins to battleships — 
can also be found in the 
famous Devoe line of enam- 
els and interior finishes. 


HOUSE PAINT 


wouos Co 


FULLY ACCEPTED... FULLY AVAILABLE IN ALL GRADES! 
First, it was industrial finishes . . . now, in one of the most outstanding recent 
developments in the industry, Glycerine-derived alkyd resins have been intro- 
duced to the entire household interior coating field! 

Pioneers in this new application of alkyd resins is America’s oldest paint 
maker: Devoe and Raynolds Co. Inc. For years Devoe has recognized in 
Glycerine a vital chemical intermediate in the manufacture of its alkyd resins 
and ester gums. With these Glycerine-derived alkyds, Devoe marine and indus- 
trial coatings have earned a world-wide reputation for gloss, brightness and 
resilience. 

Like Devoe, America’s leading paint makers have found Glycerine easier 
to work with in the critical resin-making operation. For light-colored alkyds, 
Glycerine is available to meet the exacting standards of the color-conscious 
paint industry. 

“Why Glycerine for Alkyd Resins and Ester Gums?” tells the story of these 
applications with detailed information on the chemical and physical proper- 
ties of Glycerine. Write for your copy. 


Guycerine Propucers’ Association 
295 Madison Avenue, New York 17, N. Y. 
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orful asphalt floor tile mix 
uniformly produced in 
BAKER PERKINS mixers 


B-P Mixers are doing a splendid job in all sorts of processing 
operations, and this installation of six size 15JSE BAKER PERKINS Mixers 
at a large asphalt floor tile plant is an excellent example. These six 
mixers can thoroughly blend the ingredients for asphalt floor tile at the 
rate of 18,000 Ibs. per hour on a continuous production schedule. 
like other BAKER PERKINS equipment, the cost of operating and 
maintenance, including labor, material handling, power, and 
depreciation, are down where they should be. BAKER 

PERKINS equipment can help cut costs, increase production, 

and improve the quality of your product, too. Consult 

a@ BP sales engineer or write us today. 
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SEWAGE 
DISPOSAL PLANTS 


CHECK 
FROM 
ALKALIES 


LONGER 
WITH 


CORROSION 


ACIDS AND 


RUBBER-BASE 


Rubber-base paint covers a mul- 

titude of maintenance problems 
—and solves them effectively. For home 
or industry—in fact,twherever a severe 
corrosion or weathering condition 
exists—maintenance experts rely more 
and more on the protective qualities 
inherent in paints with a chlorinated 
rubber base. 

These fast-drying finishes seal and 
protect concrete, wood, and metal sur- 
faces against corrosive solutions, tem- 
perature changes, and humidity. They 
resist acids, alkalies, fumes and salts 
three to four times longer than ordi- 
nary coatings—making them particu- 
larly advantageous for use in sewage 
disposal plants where acid constantly 
attacks ferrous metal and masonry. 

Rubber-base paint is especially du- 
rable on concrete because of its resist- 
ance to abrasion and the free alkali in 
cement. Ask your paint supplier about 
easy-to-apply and economical-to-use 
rubber-base paint—or write direct for 
details. 


HERCULES POWDER COMPANY 


Cellulose Products Department 
952 Market Street, Wilmington 99, Del. 
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DO 
YOUR 
SPRAYS 
CLOG? 


Advanced design features a 
single round tangential inlet 
(instead of several small 
slots). Relatively large solid 
particles can pass right 
through and out the orifice. 
Produces a hollow cone spray 
with fine break-up and even 
distribution—ideal for many 
types of applications. 


Available in Brass, Stainless 
Steel and Hard Rubber — or 
made-to-order in any ma- 
chinable material. Vs" to 1” 


In many industries 
Monarch Spray 
Nozzles are used for: 


ACID CHAMBERS 
AIR WASHING 


CHEMICAL 
PROCESSING 


COOLING PONDS 
DESUPERHEATING 
GAS SCRUBBING 
HUMIDIFYING 
OIL BURNERS 
SPRAY DRYING 


Let us send you Catalogs 
6A and 6C 


MONARCH MFG. WKS.. 


2517 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 


CHEMICAL ENGINEERING 
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large diameter (4” to 40”) Stainiess 
Tubing is precision-finished. 


SOU N D RE ASON S WH 2. be Stainless Tubing is made in a tube 
TRENTWELD IS BETTER 3, vested coid rolled sheets are completely tused into fnlshed 


tubing without added rod metal. 

4. No zone of weakness for corrosion to attack. 

5. Uniform section, metallurgically correct 

6. Available for fabrication with your fittings, whether welded, 
van stone or clamp type. 

7. Ail finishes available. 


in 

large 

diameter 

stainless 

steel 
tubing... 


There is a strong trend to TRENTWELD in 7 
Diameter (4” to 40”) Stainless Tubing and the 
reasons are sound. Fabricators, designers, manu- 
facturers of all processing equipment find their 
most rigid specifications fully met by TRENTWELD. 


Further, there is more than top quality tubing 
in an association with TRENT. You gain engineering 
experience that is both broad and deep. You gain 
specific help in putting stainless tubing to work in 
your own application. Write for more data, and tell 
us about the particular applications you are work- 
ing on right now. 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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How can you sure 
- of the right Speed Reducer 


ANSWER: 
- CONSULT THE MAKER OF ALL TYPES 


for an unbiased recommendation 


When you get a recommendation from Philadelphia for the applica- 
tion of a speed reducer to fit your drive you can be sure it is the best 
type unit you can get for that need. We moke all types and sizes 
so our recommendations are not biased through a limited selection 
but are absolutely impartial. 


Thousands of Philadelphia Speed Reducers are transmitting power 


dependably and economically in all lines of industry and in all parts 

of the world. As a result, we have gained a thorough understanding 

of industry's varied drive requirements. That experience has been 

applied to the design and construction of all our speed reducers 

and is a fundamental reason for the continuing preference for 
Philadelphia products. 


Catalogs are available on each type 
Philadelphia Speed Red 


and MotoReduceR. Write on your busi- 
ness letterhead ond ask for the one you 
need. 


Shown counterclockwise above—Her- 
ringbone, Planetary, Spiral Bevel, Worm 
Geor Reducers, Speed Increaser, Geor- 
Motor, Vertical MotoReduceR, Steeple 
Type Worm Reducer. 


ove ™ 
’ | Whatever your power transmission problem it will pay you 
CAiwavensaty) 0 talk it over with Philadelphia. 


hiladelphia Gear Works, inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
—_ NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Send for your free copy 


OF APPLICATION 
ano SELECTION AIDS. 


Here, for consultants and engineers as well as any _ plication, and a Quick-Finder Index with colored tab 
plant executive with an interest in the selection and guides refers you to those products, quickly. 

application of equipment, is a brand-new, 60-page 
catalog. It covers the entire line of air handling, air 
conditioning and electronic air cleaning products. It 
gives hundreds of applications throughout industry. 


Copies are ready for immediate mailing. You can get 
yours by filling in the coupon below and attaching it 
to your business letterhead. If this catalog would be 
formulas for figuring your irements and apply- “HES. dt 

ing the equipment. TUNE IN ON HISTORY! Only Westinghouse brings 
you complete coverage of four-month political campaign 
over CBS television and radio. 


Over one hundred illustrations show the products 
and typical uses. Condensed capacities and dimen- 
sions simplify their selection. A Quick-Finder Chart 
shows you at a glance which products best fit the ap- WESTINGHOUSE ELECTRIC CORP, 
Sturtevant Division 

172 Damon Street 

Hyde Park, Boston 36, Mass. 


Please send me a copy of Catalog 600, 


YOU CAN BE SURE...IF ITS 


Westinghouse 
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“An increasing application of ozone by industry is 
certain. Resourcefulness and ingenuity are necessary 
in finding its practical use.”! 

1. Murdock, Harold R., Ind. and Eng. Chem., 
Vol. 43, November, 1951. 


and increase yo ur profits 


Low-cost, efficient Welsbach Ozone offers industrial users a new 
tool. ..a tonnage oxidant at surprisingly low cost—with no full time 
supervision or labor necessary, with operating costs constant and 
predictable and maintenance costs negligible! 


In installations ranging from chemical processes to treatment 
of industrial wastes to water purification, it is today's outstanding 
chemical oxidant. 


You can depend on Welsbach Ozone... with a constant flow 
of all the ozone you want, twenty-four hours a day, day-in and day- 
out. Add to that these extra dividends: no procurement problems, 
ne materials handling and no storage expense. And no production 
delays because Weisbach Ozone is generated at the point of use 
is always evailable! 


Welsbach's years of ozone research opened the door .. . industry 
is finding Welsbach Ozone the answer to its oxidation probiems. It 
could be the answer for you! 


the potential of WELSBACH 


THE WELSBACH CORPORATION 


Jand Street, Philadel, 


hia 29, Pa 


Pioneers. in Contir nui 
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Welsbach Ozone Can Help” 

In Solving Your Oxidation 

for information, write 3. 

2409 W. West 
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Send today for FREE ilius- 
trated catalog describing 
Cambridge industrial wire 
cloth and facilities for 
fabricating special wire 


Dept. G* Cambridge 5, Md. 


METAL + SPECIAL 
wire CONVEYOR: METAL 
+ BELTS FABRICATIONS 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


CuremicaL 1952 


Ouit worrying 
about lost production 
and do 


Right now is the time to act! Take steps 
toward preventing costly production delays 
in the future. Specify corrosion-resistant 
saran lined steel pipe! You'll find, as have 
many of the country’s leading manufacturers, 
that this remarkable pipe means dependable 
long term operation at a minimum main- 
tenance cost. Saran’s unusual resistance to 
most chemicals and solvents plays an im- 
portant part in the reduction of shutdowns 
and lost production. Another noteworthy 
advantage is its ease of field fabrication in- 
volving NO costly delays with special tools 
or handling. 

These advantages are all important to you, 
so “quit worrying and do something.” For 
detailed information mail this coupon to The 
Saran Lined Pipe Co. 

Saran Lined Steel pipe is manufactured by 
The Dow Chemical Company. 


Saran Lined Pipe Company 


PRODUCTION CHART 


send today! 


Please send me a copy of your 
catalog on Saran Lined Pipe, 
Valves and Fittings. 


NAME 


TITLE 


COMPANY 


ADDRESS. 
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rancisco Houston © Denver © Los Angeles 
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®for Pharmaceutical Needs 


® for Chemical Processing 


®@ for Potable Water Supply 


DISTILLED WATER OF LABORATORY QUALITY 


ee. At Lowest Cost with Cleaver-Brooks 
Compression Stills 


water is needed — 

in quantity and quality — a 
Cleaver-Brooks Compression Still 
provides the most effective and the 
most economical method of water 


purification. 


Potable water can be produced 
using a nearby source of brackish 
water or sea water, thus eliminating 
the need for pipe lines, trucking or 
barging facilities from a remote 


water source, 


Cleaver-Brooks Compression Stills at Arrowhead & Puritas Waters, Inc., Los Angeles, Cal. This 
plant is one of the largest compression still installations in the world, producing over 100,000 


goals. of pure water daily. 


Where potable water is already 
available, but processing require- 
ment demand chemically pure wa- 
ter, a Cleaver-Brooks Compression 
Still provides a USP chemically 
pure, pyrogen free water — far ex- 
ceeding the high standards requir- 
ed for pharmaceutical preparations 
or chemical processing. 


Cleaver-Brooks Compression 
Stills are available in standard size 
from 85 gph to 2800 gph motor, 
engine, or turbine driven. 


W rite for latest bulletin, 
“Compression Distillation,” 
Cleaver-Brooks Company, 
Dept. F 364 East Keefe Avenue 
Milwaukee 12, Wisconsin. 


Cleaver-Brooks 


Pioneers in the development of 
compression distillation 


Builders of Equipment for the 
Generation and Utilization of Heat 
Steam Boilers * Oi! and Bitumen 
Tonk-Car Heaters * Distillotion 
Equipment * Oi! and Gas-Fired 
Conversion Burners 
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YOU get the dividends from this $2,000,000 investment 


Here's an artist's sketch of $2,000,000 worth of equipment that means better 
products for you. Roosevelt's new platforming equipment is designed to deliver 
even higher quality solvents and naphthas to you and the hundreds of other 


manufacturers throughout the Mid-West. 

It's another extra dividend you get, as a user of Roosevelt solvents. What are the 
others? Here are just two: complete catalytic sulphur removal which means non- 
corrosive, chemically stable solvents, free of offensive odors; and quick delivery 
to you by truck-transport and tank car quantities from the company geographi- 
cally located to serve you faster. 

Perhaps the aliphatic Naphtha you need is “standard” at Roosevelt . . . if it 


isn't we'll make it to meet your exact specifications. 


Write for your copy of Roosevelt's 
book of specifications. It’s yours 
for the ashing. 
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Coated Abrasives Division 
SERVED BY 
DAY DUST CONTROL 


“Meets our rigid 


requirements... 


Keeps our plant 


clean... 


Keepsour mainte- 


nance costs low.” 


3M Office Building 

These are typical statements com- 
ing from the Coated Abrasives Divi- 
sion of Minnesota Mining and Man- 
ufacturing Co., St. Paul, since the 
installation of DAY Type “AC” 
Dust Filters. 

Used for the recovery of abrasive 
materials, the DAY Filters are re- 
claiming abrasive dusts with better 
than a 99.998°; efficiency. This high 
filtering efficiency is possible be- 
cause the principle of operation ina 
DAY Filter permits the use of a high 
grade filtering felt. In addition, the 
other rigid dust control require- 
ments of the 3M Company are being 


met. Licensed by H. J. Hersey, Jr. 


ADVANTAGES OF DAY TYPE “AC” DUST FILTERS 


Continuous-Automatic Operation... 
reverse air jet rings move slowly up and 
down the filtering tubes, cleaning con- 
tinuously. 


Constant Air Volume . . . assured by 
back pressures leveling off after start- 
ing. 


Higher Air-To-Cloth Ratio . . . 10, 15, 


or even 20 to | ratios with uniform back 
pressures. 

Smaller Units, Less Floor Area Re- 
quired . . . with no sectional shutdowns 
necessary for cloth cleaning, less filter is 
required for equal volumes of air. 
Separated Dust Streams . . . several 
different product streams may be 
handled simult ly without mixing. 


EASY PLANT HOUSEKEEPING: The 3M Company also reports that these ad- 
vantages make plant housekeeping easy and result in a clean plant—an aid 
to employee morale, high production and low plant maintenance costs. 


71 YEARS’ EXPERIENCE IN INDUSTRIAL DUST CONTROL 
The DAY Company is proud to offer skilled engineering and service gained 
through 71 years’ experience in the engineering, manufacture and installation 
of dust control systems for industry. If you have a dust problem, DAY can 
provide an effective and economical solution. DAY engineers are at your service 


for plant studies and cost estimates. CALL OR WRITE-TO-DAY FOR MORE 
INFORMATION. 


\ 


+ 856 3rd Ave. N. E. Minneapolis 13, Minn. 


Branch Plants in Ft. Worth, Buffalo and Welland, Ontario 


TOP EFFICIENCY 
INSULATED 
PIPING 
SYSTEMS 


Ruc-wall 


For distribution of steam or hot 
water, oils or process liquids, 
Ric-wiL nsu- 
lated Piping will provide your 
piping system with maximum 
sealed-in protection and effi- 
ciency. 

Architects, engineers, and 
contractors have long recog- 
nized the reliability of Ric-wiL 
engineering and manufacturing 
of high-efficiency insulat 
piping —factors that insure long 
trouble-free life of industrial, 
commercial, and residential 
piping systems. 


THE RIC-WIL COMPANY 
CLEVELAND, OHIO 


INSULATED PIPING 


Or OVERH 
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Symbolic of progress is this new 
Johnson Wax Loborotory, designed 
by Frank Lloyd Wright, where basic 
research is carried ovt. 


Views show Allen-Bradley motor controls in NEMA Type 7 enclosures, installed in various 
departments of the production plant, $. C. Johnson & Son, Inc., Racine, Wisconsin. 


JOHNSON WAX PLANT equipped 
with Safe Motor Starters for 
Explosive Atmospheres... ... 


Wherever hazardous gases or vapors exist, Allen-Bradley motor 
controls in NEMA Type 7 enclosures should be used. Constructed of 
cast iron with wide machined flanges, these bolted enclosures provide 
maximum protection. 

Allen-Bradley solenoid motor starters and bolted enclosures are an 
ideal combination, because the double break, silver alloy contacts 
need no maintenance. These starters have only one moving part—no 
pins, pivots, bearings, or jumpers to cause trouble. Therefore frequent 
inspection is unnecessary. 

Bulletin 709 Solenoid Starter la @ See the nearest Allen-Bradley control engineer, today. 

NEMA Type 7 enclosure. Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. 


SOLENOID MOTOR/CONTROL 


in a@ NEMA Type 7 in a@ NEMA 
enclosure. 7 enclosure. 
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GRAVER gives you Ao 
ZEOLITE 

WATER SOFTENERS 

with a choice of 3 


DIFFERENT 
CONTROLS 


Each « has specific problems requiring individual 
soleticn. T ypical problems include varying loads, varying 
water composition, skill of operators, labor and chemical 


costs, and space availability. on 
That's why GRAVER zeolite water softener designs in 
clude 4 types of controls: & | 

1, Multiport disc valve, operated manually 3 


2. Multiport poppet valve, operated manually and 
automatically 


3. Standard gate valves, operated manually 

4. individual diaphragm valves, with automatic and 
manval pilot contro! 

All components of each type of GRAVER control are |» 

standard available equipment, of proven operating de- /, 

pendability, ease of adjustment and low maintenance cost, 

and with readily obtainable replacement parts. , 

Choice of selection in controls and valves as well as other = 

components is a feature of all GRAVER Zeolite Softener 

installations. GRAVER Zeolite equipment includes sodium 

and hydrogen zeolite softeners, hot zeolite after-treatment, 

and demineralizers; and GRAVER Zeolites include all the * 

modern highly effective synthetic resins of proven per- 

formance, checked by experts in the field of ion exchange. 4 

Write for recommendations and complete information on 

your particular needs and request your free copy of the 

technical paper “Present Practices in the Use of lon 


Exchangers.” 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
Dept. CE-Z, 216 WEST 14th STREET, NEW YORK 11, N. Y. 


Manvfacturers of Equipment for ALL Water Conditioning Processes (. | 


as 
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Fastenings of brass—Naval bronze—silicon bronze. 
Fastenings of Monel—nickel—all stainless steels—aluminum. 
Any type of fastening—bolts—nuts—screws—rivets—studs— 
washers—cotter pins. The H. M. Harper Company produces 
them all—one source of supply—the largest manufacturer spe- 
cializing in production of fastenings of non-corrosive metals. 


Back of this company are 29 years of experience in meeting 
and solving tough problems of corrosion and abrasion, heat 
and stress. No order is too small for the most careful attention 
of Harper engineers and metallurgists. No order is too large 
for the modern Harper plant to handle. 


In every important market area in the country there is a 
Harper distributor with stocks of fastenings, ready to give you 
immediate service. If you have a tough problem that can be 
solved by fastenings of non-ferrous metal or stainless steel, 
the Harper years of experience and ability can help you. Call 


your Harper salesman or write to the Harper engineer. Hi A R P if R 


THE H. M. HARPER COMPANY 
8206 Lehigh Ave., Morton Grove, IIL EVERLASTING FASTENINGS 


Specialists in All Non-Corrosive Metals 
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for uranium beneficiation 


Type N ROTO. 
CLONE Arrange- 
ment C with 
automatic sludge 
ejector, exhaust- 
ing dryer, crusher 
and vibrating 


No. 16 Type N ROTO. 
CLONE Arrangement 
D continuous sluicing 
of sludge ex i 

roaster. 


No. 2% Type N 
ROTO-CLONE 
Arrangement C ex- 
hausts 2,500 cfm 
from quenching 
operation, 


ROTO-CLONE DUST CONTROL 


ROTO-CLONE Engineered Dust 


tolerated, if several operations in the —_ also permitted recovery of the high 


Control adapted to new milling 
process increases efficiency and 
uranium production. 


In reactivating a large uranium mill, 
a new process was developed for con- 
tinuous leaching of carnotite ores to 
replace an inefficient batch leaching 
technique. However, dust was a prob- 
lem. Excessive amounts could not be 


A.. 


cycle were to maintain highest efh- 
ciency. This was particularly true of 
the roaster feed. Also, samples of fine 
dust showed it carried 4 to 7 times 
more uranium values than the run 
of ore. 

ROTO-CLONE engineered dust con- 
trol proved the efficient solution to 
both problems. It eliminated dust 
produced by critical operations, and 


value fines. In this application the 
salvage value of the collected ma- 
terial was an extra dividend. 


The many types, sizes and arrange- 
ments of ROTO-CLONE provide 
practical answers for most dust con- 
trol problems. Write us today for 
Engineering Bulletin No. 277 which 
contains essential information and 
application data. 


erican Ai Bitter 


COMPANY, INC. 


326 Central Avenue, Louisville 8, Ky. 


American Air Filter of Canada, Ltd., Montreal, P.Q. « Pacific Division Office, San Francisco, California 
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The 28 in. tubes in this condenser for the distillation 
of hydrochloric acid are made from 19-in. diameter, 16- 
gage welded tubing of Hastecioy alloy B. The end disks, 
which are *, in. thick by 7 in. in diameter, are also of 
the nickel-base alloy. 

For complete information, write 
for the 40-page booklet, 
— “Hastettoy High-Strength, 
Nickel-Base, Corrosion-Resistant 
Alloys.” It contains data on the 
properties, available forms, and 
fabricating techniques for all three 
grades of alloy. 


TRADE-MARK 


“Hastelloy” and “Haynes” are trade-marks of 
Union Carbide and Carbon Corporation. 
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for 242 years! 


This HASTELLOY Alloy Condenser 
is still on the job 
in 1-10% Acid Solution 


This condenser, made of Hastetvoy alloy B, shows no 
signs of corrosion after two and one-half years in a vacuum 
still for the distillation of hydrochloric acid. Since it was 
installed, the unit has been in operation two to three days 
a week, eight hours a day, handling a dilute solution of the 
corrosive acid at temperatures up to the boiling point. 

Hastexvoy alloy B is one of the few commercially avail- 
able materials that can handle boiling hydrochloric acid— 
one of the most severely corrosive agents known to the 
chemical industry. Alloy B is available in all standard 
wrought forms and can be fabricated by most common 
methods. Two additional HasTetvoy alloys, designated as 
C and D, are also available for handling other highly cor- 
rosive chemicals, such as sulphuric acid and certain strong 


oxidizing agents, like ferric chloride and wet chlorine. “ 


Haynes Stellite Commune 


A Division of 


| 
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Union Carbide and Carbon Corporation 

; 
3 General Offices and Works, Kokomo, Indiana ea 
Chicage — Cleveland — Detroit — Houston ee” 

Los Angeles —New York —San Fronciseo— 

AG 

445 


e@ at all times 
@ under all conditions 
e@ throughout its long lifetime of service 


Counter-clockwise 
turn of sealing-lever 
relieves seating 
Pressure just enough 


Plug lever turns 
plug to “open” or 
“Gesed" position. Homestead Lever-Seald Valves operate faster, too—i6 to 28 times 
faster than screw-stem type valves. They require no lubrication . . . 
provide unobstructed, straight-line fluid flow with minimum pressure 
c drop ... afford maximum protection to sealing surfaces against corrosive 

sectingolever re and erosive line fluids. And because only a quarter-turn is needed for 
stores full seating full opening or closing, they are ideal for installation in restricted areas 
pressure. where operation of other types of valves might be difficult. 

Next time you have damaged or sticking valves, replace them with 
Homestead Lever-Seald Plug Valves. Once you use them you'll never 
be satisfied with ordinary valves. 


For complete information write for Valve Reference Book No. 39-3. 


HOMESTEAD cever-searo piuc VALVES 


HOMESTEAD VALVE MANUFACTURING COMPANY 


Sowing Coraopolis, Po. 
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FOR THOSE EXTREMELY CORROSIVE CONDITIONS... 


CONSIDER THE USE OF Ome Plate 


Available in Two Convenient 
Types To Meet Your Needs 


Plain AMER-PLATE for existing steel 
or concrete tanks or structures 

Plain Amer-Plate is smooth and flat on both 
sides. It is applied to existing surfaces using spe- 
cially developed cements that provide a firm 
bond with those surfaces. 


T-LOCK AMER-PLATE 

for newly cast 

concrete pipe 

and structures 

T-shaped parallel “anchors” are 

an integral part and extend 

along the back of each Amer- 

Plate sheet. The sheet is applied 

to the inner forms of Y 

concrete pipe, and structures. 

When the concrete is poured, 
embedded and 
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HERE’S A NEW, EXTRA-TOUGH, ECONOMICAL 
INDUSTRIAL SHEET LINING 


Especially designed to protect against extremely corrosive 
conditions, Amer-Plate is particularly adaptable for use in pighly 
corrosive sewers, chemical storage tanks, tank cars and 
trucks hauling unusually corrosive solutions. 


Composed of inert resins and plasticizers, Amer-Plate is 
impervious to gases, highly resistant to acids, alkalies, alcohol, 
oils, salts, and petroleum products. It has a very low moisture 
vapor transmission rate, will not support combustion, and con- 
tains no toxic materials. 


Amer-Plate is a flexible thermoplastic sheet, practical for 
application to flat, curved and angular surfaces. Its economy and 
effectiveness has been proved in the field in over 10 years of 
development and testing. 


So... wherever you require long lasting protection = 
extreme corrosion, make a full investigation of the possibility 
of using Amer-Plate. Write for complete information. 


Amer-Plate industrial sheet lining is the result of 
years experience in the manufacture and application of 
Amercoat protective coatings. 


APAERCOAT 
CORPORATION 


A division of American Pipe and Construction Co. 
4809 Firestone Bivd., South Gate, California 
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CONCORD AIR — An extra quality, exceptionally 
rugged hose for toughest use on air drill and pneu- 


matic service in mines, quarries and construction 
jobs. Non-porous tube resists heat and oil. High ten- 
sile cotton yarn braid reinforced carcass. Tough grey 


cover resists Cutting, gouging, abrasion. 7 sizes from 


¥," 2-braid through 2” 3-braid. 200 to 300 Ibs. work- 
nor fo e ing pressure. Maximum length 50’. 
ere 


The True Yardstick of ear 
Air Hose Value 


BAY STATE AIR DRILL — For heavy construction work 
in mines, quarries, tunnels and wherever large size 
hose poe for long service. tube 

Wh resists heat and oil. Carcass of strong, rubber-impreg- 
buying air hose, yous thinking nated multiple ply woven duck. Rugged, heavy-gauge 
should not be in terms of footage -per- red rubber cover resists severe weather extremes, cut- 


: S ting, abrasion. 9 sizes stocked from 4" to 4". Work- 
dollar but rather in terms of service ing pressures from 150 to 225 Ibs. Max. length 50’. 
hours. 


Experience tells you that the hose 
which is buile with an extra measure of “TROD, AR 
strength, flexibility,damage resistance and 
‘safety is surely your soundest investment. 


every AUROCHS AIR—For portable air compressors, jack- 
This is true of BWH Air Hose. hammers, rug ed industrial and construction work. 
Each has been specifically developed, Smooth, black, non-porous tube resists heat and oil. 


4 . Carcass: multiple ply, rubber-impregnated, rugged 
tested and field-proven to give maximum woven fabric. Tough black cover resists weather and 


ion. ked sizes: 42", %4", 1”. - 
long, trouble-free life in its job. $0. — 


Get in touch with your BWH distrib- 
utor — today. 


Vim AIR — For general industrial use, on compres- 
sors and pneumatic tools. Black tube resists oil and 
heat. Husky cotton yarn braids. Smooth, red cover 
resists weather, abrasion. 8 sizes stocked, 4" 2-braid 
to 1” 3-braid. Working pressures: 150 to 225 Ibs. 
Maximum length 500’. 


Boston Woven Host a. BULL DOG VARI-PURPOSE AIR — For a variety of jobs 
ta including handling of air, water, oil, gasoline, kero- 
& RUBBER COMPANY sene (not for paints, lacquers, lacquer-solvents). 


Black, synthetic tube resists oil and heat. Carcass is 


braided rayon cord, high strength, super flexible. 
Distributors in all Principal Cities Smooth, brown, tough synthetic ph 9-3 — oil, 


PLANT: CAMBRIDGE, MASS. P abrasion, sunlight. 11 sizes stocked from 3/16" one- 


braid to 1” 2-braid. Working pressures: 200 to 300 


P.O. BOX 1071, BOSTON 3, MASS., U.S.A. Ibs. Maximum length approximately 500’. 


Worehouse Stock, 111 N. Canal St, Chicago, til. 
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SODIUM SULFIDE 


Fermula: Na2S 


: light, buff colored solid 
in flake form 


Dehairing Agent: Hide, 

Desulfurizing Agent: Viscose rayon 

Int diate: Chemicals, dyestuff inter- 
mediates 

Metal Processing: Ore flototion, metal 
refining 


Other Uses: Manufacturing paper pulp, 
rubber; textile processing. 


USES 


Dehairing Agent: Hides 
Desulfurizing Agent: Viscose rayon 
Intermediates: Dyestuffs; organic chemicals 
Formula: NoSH such as thioamides, thiourea, 
+ Light loved solid thioglycolic acid, thio- and 

in floke form dithiobenzoic acids, sodium 


SODIUM SULFHYDRATE 
Synonym: Sodium Hydresuifide 


TYPICAL PROPERTIES 
Molecular Weight Seaking Agent: Hides and skins prior to 
Freezing Range . unhairing 
Distillation Range ... Reducing Agent: For organic nitro bodies 
Specific Gravity, 15.5°/15.5° C Reagent: Ore fictation 
Intermediate: Sulfur dyes 


“SODIUM TETRASULFIDE 
SOLUTION 
Formule: 
Appearance, Clear, dark red aqueous 
solution 


For detailed information on items listed, drop us a 
note on your letterhead. Address your request to 
Hooker ELECTROCHEMICAL COMPANY, 5 Forty- 
Seventh Street, Niagara Falls, N. Y. 


Ho0KER 
CHEMICALS 


HOOKER ELECTROCHEMICAL COMPANY 


NIAGARA FALLS, N.Y. © TACOMA, WASH. + WILMINGTON, CALIF. 
From the alt of the Earth 
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TYPICAL PROPERTIES USES pie 
Molecular Weight ............. 78.1 
Melting Point .............. 100°C 
Water of Crystallization ... 35% min. 
Other No Salts ......... 2.0% max. 
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WHEN YOU USE 
COPPER WATER TUBE 


For refrigeration lines, you can’t beat the 
combination of Chase Copper Water Tube and 
Chase Solder-Joint Fittings. They form pressure- 
tight and leak-proof soldered connections. Chase 
Wrought Copper Fittings are non-porous. . . 
even Freon can't get through. 


FOR MANY OTHER INDUSTRIAL USES, TOO, you'll prefer 
Chase Copper Water Tube. It’s corrosion-resistant, 
and will not clog with rust. Its smooth interior 
permits an easy flow of bulky industrial fluids 

with lower pumping pressures. 


To avoid costly repair and replacement jobs on 
process lines, investigate Chase Copper Water Tube. 


Chase BRASS & COPPER 


WATERBURY 20, CONNECTICUT + SUBSID ARY OF KENNECOTT COPPER CORPORATION 


© The Nation's Headquarters for Brass & Copper 


New York San Francisco 
Ph iadeiph Seattie 

. lows 


a 

ttsburgh Waterbury 
Providence 

Rochestert ‘sales 
st 
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INGERSOLL-RAND HAS NL COMPRESSORS 
FROM THE SMALLEST 


TO THE LARGEST 


Air-operated instruments, like production 
tools, are vitally important. That’s why so many 
plants are using Ingersoll-Rand NL air com- 
pressors, that don’t pump oil. This guards 
against instrument failures caused by oil-laden 
air. 

Non-lubricated compressors, pioneered by 
I-R, feature pistons fitted with graphitic-carbon © 
rings that prevent metallic contact of the piston 
with the cylinder bore. These carbon rings are 
segmental with metallic inner expanding rings, 
to give the proper wall pressure. Because me- 
tallic contact is eliminated, and the rings are 
self-lubricating, the Ingersoll-Rand NL Com- 
pressor cylinders require no lubricant. 

To really put an end to production delays 
and excessive maintenance costs caused by oil- 
clogged instruments, get all the engineering 
facts and figures I-R makes available. Simply 
contact your nearest I-R representative, or write 
direct to Ingersoll-Rand, 11 Broadway, New 
York 4, New York. 


Model N machines available through 1 hp. 


xf Model 235 HNL machines available through 3 hp— 
2) other models through 250 hp. 
> 


Ingersoll-Rand 


packed into these new compressors 
for air operated instruments! 


COMPRESSORS ~* AIR TOOLS + ROCK DRILLS - TURBO BLOWERS - CONDENSERS + CENTRIFUGAL PUMPS + DIESEL AND GAS ENGINES 
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How to add months 
even years to 


equipment life! 


This Super Stainless Gives You 
New Freedom From Corrosion! 


When you're faced with a severe corrosion problem, investigate the super 
corrosion resistance of Carpenter Stainless No. 20. This sulphuric acid 
resisting Stainless can often reduce shutdown time and add substantially 
to equipment life. 


if you are familiar with this alloy in its cast form, known as Durimet 20*, 
you can appreciate Carpenter No. 20's superior resistance to sulphuric acids, 
plating and pickling solutions, mixed acids, etc. Now that Carpenter has 
solved the problem of producing this Stainless in rolled forms such as bars, 
wire, strip and tubing, the alloy is enabling industry to add months—even 
years to equipment life 


Of course, because of No. 20's high nickel content, there isn’t always enough 
to “go around’. Yet many engineers tell us they're planning now to use 
No. 20 as soon as possible to improve corrosion resistance in their products 
and reduce shutdowns. For help in your product planning work get the 
new Carpenter Stainless No. 20 Book. In addition, start now to discover for 
yourself the far-reaching advantages of No. 20. We'll be glad to provide test 
coupons and work with your engineering staff. 


The Carpenter Stee! Company © 127 W. Bern St. * Reading, Pa. 


Export Department The Corpenter Stee! Co., Reading, Po.—“CARSTEELCO” 


Imagine What Corrosion Resistance 
like This Can Mean Te You! 


The problem here was to find a material 
that would stand up in nozzles used to 
fill storage batteries with electrolyte. Spe- 
cial fixtures were used to handle 12% 
sulphuric acid (specific gravity 1.080) at 
temperatures from 70°F to 130°F. Hard 
rubber nozzles broke frequently—and 
shutdowns for replacement often ran as 
high as 30 minutes. Even 18-8 Stainless 
nozzles, while solving the breakage prob- 
lem, corroded so badly they lasted only 
2 weeks (see 18-8 nozzle on right of 
photo). Then Carpenter No. 20 was put 
to work. After they had been in use for 
many months, nozzles made from No. 20 
showed no signs of corrosion (see No. 20 
nozzle on left of photo) 


*Carpenter Stainless No. 20 is licensed 
under The Duriron Company, Inc., U.S. 
Pats. 2,134,670; 2,185,987 and 2,200,208, 


Pioneers in improved Tool, Alloy and Stainless Steels Through Continuing Research 
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Keep Up (month after month) 
with Advances in 
Process Instrumentation 


There is no royal road to knowledge of modern 
automatic control. It requires a good deal of 


industrial magazines and through tecnnical- 
society journals. Do not stop reading such peri- 


attentive reading—mostly at home—through  odicals; but be sure to add THE essential one 


by subscribing to 


THE MAGAZINE OF MEASUREMENT 


ANALYSIS e TESTING e CONTROL 


Physically, Jmstruments is a monthly magazine, 
averaging 128 pages per issue. In a non- 
material sense, however, Instruments is an influ- 
ence, a voice, a service, a force, of benefit to 
many industries and technologies, as well as to 
its individual readers. 

Regular Departments: (1) “The Month’s 
New Instruments”—Concise descriptions of all 
new commercial devices for measuring, inspect- 
ing, analyzing, testing, computing and auto- 
matic control—all written with infinite care, 
all factual; (2) “Manufacturers’ New Litera- 
ture” —Factual descriptions; (3) “Instruments 
on The March”—Non-commercial develop- 
ments, new applications, new principles, etc.; 


DON’T MISS THIS 
NEW SERIAL 


“The Automatic Control of 
Chemical Processes” by A. J. 
Young, Chief Instrument Engi- 
neer of Imperial Chemical Indus- 
tries, London, England. I—Essen- 
tial Measurement principles; II— 
Time lags; I1]—Temperature 


(4) Announcements and reports from other 
societies; (5) Reviews of books related to the 
field. 

Articles: The cream of the crop of writings 
by and for instrument men. Many important 
methods were disclosed for the first time in” 
exclusive Instruments articles. 

Serials: These authoritative (and always 
timely) texts have been an educative influence 
in the past and will render equally valuable 
services in future. 

Special Issues: Each devoted to a single 
subject of vital importance to American 
industry or of timely interest to the majority 
of subscribers. 


Now is the time to subscribe, because: 
a: A new serial: “Automatic Control of Chemical Processes’ will start 
. See box at left. 
“Instrument Electronics,” 
instalments 

3. “The 1952 Instruments Index.” The recognized where-to-buy directory. 
Only a few copies left. Free to new subscribers as long as copies last. 

4. “The We of Measureinent and Control.” 
book edited by M. 
August. Not sold “sepantely but given only to 
of copies left. 
5. Twenty-fifth A 


serial by M. Aronson: you've missed the 
but don’t miss the valuable specific Tebjects to follow. 


A 290-page clothbound 
Behar, with twelve associate authors. Published last 
subscribers. Only a limited 


y Feat _ Will start next January with a Special 


Silver Jubilee Issue. 


measurements; IV—Two-step ac- 
tion; V—Proportional-band and 
quality control; VI—Principles 
of operation of automatic con- 
trollers. 
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Rates. U. S., U. S. possessions and Conoda: one year $4. 


Subscription 
INSTRUMENTS PUBLISHING CO., 923 \ nae Ave., Pittsburgh 12, Penna. 


' 
+ 
{ 
yt — 
Ge 
453 
+ 
> 


Salt evaporating pan hood and stack of corrosion-resisting Monel. 
Fabricated by the Brown-Hutchinson tron Works of Detroit, Michigan, 
of 26-gauge Monel sheet, 16-gauge ribs and ‘x 1" x 1" angle sup- 
ports, it is 16° high by 44° wide overall .. . Monel throughout. 


Protecting product purity with MONEL 


Is corrosion putting the bite on your equipment? 
Is it endangering your product purity? 


Then you'll be interested in this experience of 
a large midwestern company. 


Producing highly refined salt for the food proc- 
essing industry, they needed a special material for 
new brine evaporating pan hoods. 


They needed a material that was highly resist- 
ant to corrosion... because... corrosive salt vapors 
condensing on a non-resistant hood would carry 
heavy metal impurities back into the slurry, thus 
contaminating the salt. 


And they needed a material that had special 
fabrication features. It had to have the same high 
corrosion resistance in weld areas as in the sheet 
itself. 


These requirements, plus their experience with 
Monel® in heat exchangers, dryers, and conveyors, 
led them to select Monel again. 


They now have four hood assemblies in use, 
giving excellent service in the production of a high 
quality salt ... thanks to Monel. 

* 
So, if you are bothered by corrosion or have diffi- 
culty maintaining purity of product, perhaps 
Monel offers you a solution, too. Consult our tech- 
nical staff. They will be glad to help you. Just write 
giving full details. 


Remember, however, that because Nickel and 
Nickel Alloys like Monel are on extended delivery, 
it will pay you to anticipate your needs. Order well 
in advance giving necessary NPA rating and com- 
plete end-use information. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


NICKEL + LOW CARBON NICKEL * DURANICKEL® 
INCONEL® + INCONEL * INCOLOY® * NIMONICS 
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“OH 
MY ACHIN’ BACK” 


at § Per Day Per Back 


Cut Non-Productive Time 
with Ajax Lo-Veyors 


One of your few remaining ways to pare down your 
rising costs is to cut your materials 
handling costs. Today, more than ever before, 
non-productive time and overhead 
is of vital concern. 

Ajax Lo-Veyors are helping many industries 
speed up materials handling between departments, 
between machines, between operations 
and processes. 

Ajax Lo-Veyors provide 
automatic, trouble-free handling of bulk 
materials in and outdoors, under abrasive, corrosive, 
poisonous and explosive-laden air. 

Write for facts on the 
advantages of Ajax Vibrating Conveyors. 


LO-VEYORS 


. 


Cuemicat Enctngertnc—May 1952 


| 
: 
4 “ae 
455 
ay 


H.P. pipe gaskets 
like these 


by gasket 
specialists... 


.».to save you both time and money 


When you need metallic gaskets for high pressure piping service are shown above. The flare type 
piping, put the job up to Johns-Manville Goetze gasket with bellows action and the solid flare type 
Gasket specialists. You benefit in many ways: are particularly suited for pressures above 5000 psi; 
the profile and V-Tite gaskets are generally used 
for lower pressures. Each of these is fabricated to 
extremely close tolerances. Other styles can be 
made to any desired cross section to meet your 
individual requirements. 


You get the exact gaskets you need for maximum 
efficiency under your operating conditions, tailor- 
made to fit your equipment. You get the savings 
in cost made possible by intensive specialization 
and modern production tooling. And you get the 
full benefit of over sixty years’ experience in de- 
signing specialized metallic gaskets for industry’s 
most complex sealing requirements. 


For more information about Johns-Manville 
Goetze Gaskets, write for your copy of Catalog 
PK-35A. Or send us your drawing or template for 

Typical styles of Johns-Manville Goetze Gaskets an immediate quotation. Address: Johns-Manville, 
that have been made to order for high pressure Box 60, New York 16, N. Y. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 


Johns-Manville 
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What 
aspirin tablets 


have common with 
Barrett 


Uniformity, of course. It’s basic. 

When you buy coal-tar chemicals, you need 
uniformity at a high level of quality. 

When you buy from Barrett, you get uniform qual- 
ity resulting from BARRETT’S BASIC POSI- 
TION IN RAW MATERIALS and NEARLY 100 
YEARS OF COAL-TAR CHEMICAL RESEARCH 
AND DEVELOPMENT. 


Barrett is Basic...in your business 
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Barrett Coal-Tar Chemicals 


Phenols Lutidines 
Cresols Tar Acid Oils 
Cresylic Acids Neutral Coal-tar Oils 
Chlorinated Tar Acids Coal-tar Creosote 
Yylenols CUMAR®* Paracoumarone- 
Pickling Inhibitors Indene Resin 
Benzol Carbonex* Rubber Compounding 
Toluol Hydrocarbon 
Yylol Bardol* Rubber Compounding Oil 
Naphthalene Flotation Agents 
Hi-Flash Solvent 
Phthalic Anhydride 
Dibutyl Phthalate 
ELASTEX* DCHP Plasticizer 
“ELASTEX” 10-P Plasticizer — 
(DIOP) 
“ELASTEX” 50-B* Plasticizer 
“ELASTEX” 28-P Plasticizer — 
(DOP) 
Phenolic Resins 
Niacin (Nicotinic Acid) THE BARRETT DIVISION 
Pyridines ALLIED CHEMICAL & DYE CORPORATION 


Picolines 40 RECTOR STREET, NEW YORK 6, N. Y. 
Quinoline 
U.S Pat 


In Canada: The Barrett Co., Ltd., 5551 St. Hubert St., Montreal, Que. 
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You can’t stop a gusher with a bottle cap 


You can’t stop corrosion : 
with ordinary paints... | 
it takes | 


BITUMASTIC COATINGS! 


CORROSION can’t be stopped by ordinary 
paints or conventional protective coatings. They 
can’t protect surfaces against the ravages of 
rust for any appreciable length of time. 


But Bitumastic Coatings can! 
Unlike maintenance paints, Bitumastic® Pro- 


tective Coatings are specially formulated from 
a base* of coal-tar pitch that is, for all practical 


purposes, impervious to water. When you keep 
moisture away from an exposed surface, you 
stop corrosion. 

Bitumastic Coatings provide an extra-tough, 
extra-thick barrier against corrosive elements— ' 
a barrier that is impenetrable. And these coat- i 
ings provide up to 8 times the film thickness of 
conventional paint coatings. 


Bitumastic Coatings stop corrosion caused by 


moisture—acid fumes—alkaline fumes—corro- 
sive soil—salt air—heat. 


* Hi-Heat Gray contains a metallic base. 


There are 6 Koppers Coatings—formulated to 
control corrosion of metal and deterioration of con 
crete. Use the coupon for full information. 


SEND FOR SET OF FREE BOOKLETS! 


lam 


Keppers Company. Inc., Tar Products Division 
Dept. 559-T, Pittsburgh 19, Pa 


Please send me, without charge or obligation, your 
beoklets on corrosion prevention 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 559-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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In every sense of the word, the Bethlehem 
pressure vessel you purchase isa very sound buy. 


First, it's sound in the literal meaning, for 
every Bethlehem vessel is made of prescribed 
steel that must meet unusually high standards 
and that comes under close metallurgical sur- 
veillance. Moreover, during the forging opera- 
tions, the vessel is checked again and again 
by various members of our technical staff. This 
system of checks and cross-checks continues 
through heat-treating and the various stages 
of machining. The finished vessel is therefore 
rugged and fully prepared for service at in- 
tended pressures. 

But a Bethlehem vessel is sound in another 
way, too. It represents an investment of dollars 
well spent. It is built to last through the years. 
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Bethlehem is equipped to make pressure 
vessels in virtually every size and style, and 
with almost any desired wall thickness. These 
units are furnished as single-section or flanged 
multiple types, whichever your needs call for. 
When next in the market for such equipment, 
let us handle it for you. We'll do a good job. 
BETHLEHEM STEEL COMPANY 

BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Stee! Export Corporation 
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FURNACE CONTROL ARTWARE KILN CONTROL 


SPEEDOMAT (08 MICROMAX) STRIP-CHART ON-OFF CONTROLLER 


PLASTIC WOLDER CONTA ELECTRIC FURNACE CONTROL WATER CUTOFF 


Dependable ON-OFF’ Controllers for Industry 


THE kind of control instrument which industry calls on-off or 2-posi- 
tion is not only the oldest form of automatic regulator, but is one which 
many manufacturers still use, instead of more advanced types, for simple 
\ requirements. Usually, the instrument merely closes the valve when 
temperature reaches the control point, and opens valve again when tem- 
perature falls below point. The question of whether such on-off action 
is best for the given case can of course be settled by using the instrument 
with the best, most useful features. Here are some which L&N On-Off 
Controllers offer : 

1. Instruments may be Recording Controllers with either strip-chart 
or round-chart, or Controllers with no charts at all. 

2. Instruments can operate at high or moderate speed ; can be located 
regardless of machine vibration, building tremors or distance from process. 

3. Controls are outstandingly dependable because they “balance” 
temperature against a standard. Intermediate bearings and springs can- 
not increase, decrease or otherwise influence accuracy or sensitivity. 

4. Low maintenance assured by machine-like design and construction. 

5. More than 1000 standard ranges. Specials are available, but sel- 
dom needed. 

Tell us your problem and we will send further information. Write 


either to our nearest office or to 4916 Stenton Avenue, Philadelphia 44, Pa. 
N MEASURING INSTRUMENTS © TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
a LE EDS & NORTHRUP CO. automatic; need no standardiz- 
ing; are ideal even for hard-to- 


Jri. Ad ND4-33(3) get-at or difficult locations. 
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ry Celanese, 


n-Propyl Acetate 


latest in the Celanese Series 


of Industrial Solvents developed 


especially for Performance and Economy 


N-propy! acetate is the first in a series of esters 
to be produced by Celanese. It is a medium boil- 
ing, low viscosity solvent with a pleasant odor 
and excellent blush resistance. An economical 
replacement for such solvents as MIBK, butyl 
acetate-ethyl acetate combinations, and second- 
ary butyl acetate, Celanese* n-propyl! acetate is 
now available in 90%-92% concentration—in 
volume quantities to meet both large and small 
scale requirements. 


With the addition of n-propy! acetate, Celanese 
can now offer a diversified line of organic sol- 
vents, providing formulators with the flexibility 
and economy of split shipments in compart- 
mented tank trucks and cars at bulk prices. 


Investigate the cost-saving possibilities of 
n-propy! acetate. A Celanese technical repre- 
sentative will be glad to review your formula- 
tions, and demonstrate how Celanese solvents 
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can give you the performance you need. Write 
for technical bulletin N-29-1. 


Celanese Corporation of America, Chemical 
Division, Dept. 553-E, 180 Madison Avenue, 
New York 16, N. Y. 


Properties 
15 APHA 
Spec. Grav...... 0.880—0.885 @ 20/20°C 
Boil. Pt 95°C—103°C 
Ester Content. . .90%%—92% 


Solvents by Celanese 


Solvent 203 Acetone 

Solvent 301 Methanol 
Solvent 601 n-Propy! Acetate 
Solvent 901 Buty! Alcohols 
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Shop For Extra Productivity 


If you feel the output of your plant 
could be increased, you may be inter- 
ested in what a company we know did. 
Their process probably differs from 
yours. But the way the problem was 
approached applies. 

This company wanted economical 
drying of sodium chloride from a mois- 
ture content of 5% down to .01%. Pro- 
tection of product purity was a must. 
The answer, in their case, was 3 con- 
tinuous-flow, rotary-type driers of 
nickel-clad steel with solid nickel baf- 
fles. The driers are internally heated to 
320° C. by four burners using natural 
gas. Ring gears rotating the drums are 
spring - mounted to relieve load and wear 
on teeth. Nickel working surfaces and 
parts protect the product from metallic 
contamination, and the equipment from 
corrosion and abrasion. 

Rapid, economical drying resulted — 


60 tons of salt per drier per 22-hour day. 
Seeing this performance, this company 
ordered a battery of 3 more driers to 
bring its total to six. 

Can more dollars be squeezed out of 
your throughputs? This company did 
it through combined planning by the 
engineering staffs of progressive Equip- 
ment Builders, process engineers, de- 
signers and materials suppliers. Such 
builders turn to Lukens regularly for 
its knowledge of materials and its wide 
range of low-cost clad steels. 

Even with new equipment hard to 
get, these builders can often recondition 
what you have for better, more profit- 
able use. Would you like ee 
their names? Write us 
today explaining your OOP 


anage: 700m... 
need. Manage r, Market- ppm 
ing Service, 400 Lukens TOMORROW 


Bidg., Coatesville, Pa. a 


LUKENS STEEL COMPANY 


WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PLATE + PLATE SHAPES + HEADS + CLAD STEELS 
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How THIS RUBBER “LINED VALVE 


CORROSIVE SERVICES! 


it’s a 

DARLING 

fully revolving double disc 
iron body gate valve 


N many corrosive services up to 180° F, 

Darling hard rubber lined iron body gate 
valves are taking the place of costly special 
alloy valves . . . saving plenty of dollars! 


And when it comes to year-in, year-out 
behavior, they can't be beat! A proved 
bonding technique permanently prevents 
separation of the hard rubber lining from 
the valve body. All interior working parts are 
made of alloys suitable for the corrosive 
conditions involved. 


Equally important, these valves feature 
Darling's fully revolving double disc paral- 
lel seat principle. This, combined with the 
equalizing wedges, means easy, tight closure 
even if seats are not parallel due to line 
stresses. It means uniform distribution of 
wear for prolonged life with minimum main- 
tenance cost. 


Darling 150-pound rubber lined 
gate valve with double disc, par- 
allel seat feature, assuring long 
life and tight closure. Thess rubber lined vaives 
ere available in rising stem, cylinder or motor- 


operated, or quick-opening types. 


SEND FOR DATA. A bulletin cover- 


ing Darling rubber lined gate and check 
valves is yours for the asking. In addition, 
Darling parallel seat revolving disc gate 
valves are available in a wide range of sizes 
and constructions for all kinds of normal 
and unusual service, and for pressures up to 
1500 pounds. We'll gladly furnish specific 


recommendations on the proper valves for 
your particular service. DARLING 


DARLING VALVE & MANUFACTURING CO. SS 


Williamsport 3, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 


FOR PLUS VALUES, JOB-PROVED AGAIN AND AGAIN VALVES 
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PRECISION PRODUCED 
PRESSURE PRODUCTION 


MIDVALE PRESSURE VESSELS MEET AND 
EXCEED MOST RIGID SPECIFICATIONS 


Frem the melting of the steel to the machining . . . every step 
of the way is “Midvale precision controlled” in producing pres- 
sure vessels for the chemical, refining and process industries. 
Whether small vessels to withstand low pressures, or one of 
the largest forged steel pressure vessels ever made as shown in 
the lathe above—five feet in diameter and made to stand pres- 
ane sures of 9,000 pounds per square inch—Midvale makes 
Hardened and all. Whatever your specifications you'll find Midvale’s skilled 
Ground Steel Rolls craftsmen with their modern facilities and years of experience 
can build to your design or your specification one piece hollow 
Corrosion and Heat forged bodies of carbon alloy or stainless steel. 

Resisting Castings If it’s pressure vessels for the chemical or petroleum indus- 
tries . . . roll shells for the mining and cement industry . . . 
rings for turbines and gears . . . rolls for the paper industry 

. or castings and forgings for any industry Midvale can pre- 
cision make them to your specifications. 


THE MIDVALE COMPANY 
NICETOWN, PHILADELPHIA, PENNA. 
OFFICES: NEW YORK + CHICAGO + PITTSBURGH 
WASHINGTON + CLEVELAND + SAN FRANCISCO 


Ordnance and 
Armor 


PRODUCERS OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS 
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Were mighty proud of this 


28 page full color industrial fantasy, 
And we've got an idea that 

you and your family are in for a very 
pleasont surprise. 

Told with a richness ond warmth 

that people of all ages 

will enjoy . . . Alloys In Cooperland 
captures the spirit of 

Lewis Carroll in describing how stainless 


steel castings are made. 


For your COMPLIMENTARY COPY, clip the coupon 
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Just about the time 
we thought it would never see the light of da 
it cracked the shell wide 


| 
% 
Please co. , a 
mentary cop, of Ww 4ER Sey 
or drop us a note on your letterhead. 
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Who's that 
behind Old Faithful ? 


There's quite a line-up of experts behind the Old Faithful of refrigerat- 


ing machines . . . the Carrier Centrifugal. 


Carrier engineers designed this machine to be the kind that'll run with- 
out breakdown year after year. These Carrier engineers pioneered and 
developed centrifugal refrigeration in the first place, and they've per- 
fected many engineering improvements which mean extra reliability on 
the job. An ingenious shaft seal, for instance — an automatic oil seal that 
has no metal-to-metal contact. Kingsbury thrust bearings and cupro- 
nickel tube-sheets are other reasons for the Carrier Centrifugal’s amazing 
performance records. 


Carrier crajtsmen stand behind Old Faithful too. During the past 30 
years they've built some 2500 of these multi-stage centrifugals — many more 
than anyone else in the business. Experience like that spells dependability. 


And Carrier servicemen, part of the largest, most experienced national 
service organization in the industry, insure the reliability that’s been engi- 
neered and built into each Carrier Centrifugal. Seldom called, these experts 
are at your service on a moment's notice. 


Better get the whole story on the Carrier Centrifugal Refrigerating 
Machine. It’s all in an informative catalog, “Centrifugal Refrigeration.” 
Ask for a copy at the Carrier office nearest you, or write Carrier Corporation, 
Syracuse, New York. 


The same reliability is yours in a Carrier Absorption Carrier Reciprocating Refrigerating Machine (right) 


Refrigerating Machine (left) which produces refrigera- 
tion from high-pressure or low-pressure steam or waste 
steam from other plant equipment ; and in the packaged 


which in many applications may be your most econom- 
ical choice. Whatever your refrigeration requirements, 
there's a reliable Carrier machine to meet them. 
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doing exceptionally 
well on two 
difficult 


filtration jobs 


The jobs are difficult because the cakes are thin and sticky and almost impos- 
sible to discharge from a standard wire-wound drum type filter. 


With the Oliver Precoat Filter, the solids form on the surface of a predeposited 
thick cake of permeable filter aid rather than on the cover itself. This cake, 
along with a very thin film of filter aid, is shaved off continuously by a slow 
in-traveling knife edge discharger which leaves a clean surface at all times 
for cake deposition. Flow rates stay high. 


The Oliver Panel Filter is handling its job effectively because of its special 
discharge cross-wires set at the proper angles and tension. These wires lift 
the cake off ‘clean as a whistle.’ On the Panel Filter there is no wire winding 
to hold the cover in place. It's placed over two or three panels and calked 
into grooves. Flow rates stay high. 


The Oliver Precoat and Panel Filters are but two of the many types we manu- 
facture for the three broad divisions of filtration—continuous vacuum, confinu- 
ous pressure and batch pressure. Thus, we are in position to select from many 
the best type and size for your problem. And to this problem we would bring Giver Pensl Obes 
45 years of filtration experience gained in serving every division of the ... precipitated 
process industry. calcium carbonate 


New York 36 — 33 W. 42nd St Chicago 1 — 221 N, LoSalle St. j FACTORIES. 
Ocklond | — 2900 Gloscock St San Froncisco 11 — 260 Calif. St Hazleton, Po. 


Export Soles Office — New York . Cable — OLIUNIFILT : Oockiond, Calif. 


OLIVER UNITED FILTERS 


WORLD WIDE SALES, SERVICE AND MANUFACTURING FACILITIES 


CANADA EUROPE & NORTH AFRICA 


MEKICO & CENT. AMERICA 


E. Long, ttd. E. J. Nell Co. 
Orittie, Onterio Dorr-Oliver S. A. Brussels senile 


Dorr-Oliver $.N.0.8.1. Poris 


Oliver United Filters Inc. Dorr g.m.b.h. Wiesboden (16) A. R. Duvall 
Ookiond, Dorr-Oliver Co., itd., London, $.W. 1 Honolulu 


INDIA Dorr-Oliver $.0.8.1. Milano WEST INDIES 
Wm. A. Powe — Hovene 


Dorr Oliver (Indio) Bombay Dorr-Oliver, N.V. Amsterdom-C 
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PHILIPPINE ISLANDS 


HAWAIIAN ISLANDS 


SOUTH AMERICA & ASIA 
The Dorr Co. 
Stamford, Conn. 
AUSTRALIA 
Hobort Duff Pty., Lid. 
Melbourne 
SOUTH AFRICA 
E. Bateman Pty., Ltd. 
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Tevet to $33,00 


Acetate Plant Gets Surprise; 
Unloads 20 Ibs. of Iron 


A chemical pump has no palate for iron—a single nut or 
bolt can wreck it. When a large acetate plant installed 30 
Dings watertight rectangular electro-magnets—one ahead 
of each pump—they were protection conscious—said they'd 
be surprised and satisfied if the whole battery found one or 
two bolts total. In 4 months, the Dings Magnets extracted 
over 20 Ibs. of tramp iron ... enough to wreck all thirty 
pumps . . . $33,000 worth! 

This plant achieved its objective to a degree beyond 
expectations. Three factors were responsible: (1) applying 
exactly the right magnet for the job; (2) the magnet itself 
was highly engineered and quality built; and (3) the magnet 
was correctly installed. Whatever your tramp iron problem, 
those are the things you buy when you buy a Dings “Job 
Selected” Magnet. Investigate today. 


Dings Magnetic Separator Company 


4730 W. Electric Ave., Milwaukee 46, Wis. 
Welds Largest Exclusive Guilder 
of Magnetic Separators 


——DINGS MAGNETS 


OTHER DINGS MAGNETS 


0 Removed by Dings Magnets 


THIS IS THE TYPE THAT DID THE JOB. The 
magnet that fit this job best is a Dings Rectangular 
(electro), 4 particularly versatile magnet which is 
effective at distances up to 18". lts triple pole design 
makes it effective on the most difficult jobs; fast mov- 
ing conveyor belts, wet, sticky material, etc. Can be 
adapted in any number of ways to suit particular 
requirements. Catalog 301-A gives details. 


This Catalog Helps You to ‘Job Select’’ a Magnet 
Is the material you want de-ironed solid . . . semi- 
solid . . . liquid? Is it carried in chutes . . . ducts. . . 
conveyor belts? Catalog 5000-B lists Dings complete 
line by application, describes all Dings magnets from 
the low cost, non-electric “Perma” 

Plate magnet to the most power- 
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. ful magnetic separators known. a 

Send for it today. 
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ON THIS APPARATUS, 3” FOAMGLAS Pipe Covering was tested for a period of one year, cycling 


between minus 100° and plus 350° F. The test was designed to accelerate any deterioration that might 


occur under actual field conditions. A total of 52 cycles was completed, with no loss of insulating efficiency. 


i= ! 
¢. 


‘THIS DUAL-TEMPERATURE TEST PROVED--- 


“No loss of insulating efficiency” 


@ Its ability to withstand both extremely low and high tempera- 
tures—over long periods of time—has won wide preference for 
FOAMGLAS among chemical engineers for their low and dual- 
temperature requirements. It is being used successfully on pip- 
ing, valves and fittings, heat exchangers, towers, tanks, boilers 
and other process equipment. 

The constant insulating efficiency and durability of FOAMGLAS 
are due to its cellular glass construction which resists moisture 
and other harmful elements. FOAMGLAS doesn’t get soggy, slip 
out of place, rot or shrink, as do ordinary materials which con- 
stantly need costly maintenance and finally have to be replaced. 

Get the latest information on FOAMGLAS whenever you need 
insulation. Just send the coupon for a sample of the material 
and a copy of our authoritative booklet. 


PITTSBURGH CORNING CORPORATION ~- PITTSBURGH 22, PA. 


POAMGLAS insulates these dual-temperature lines. A canvas 
and paint finish completes the application. General Contrac- 
tor: Beers Construction Company, Atlanta, Ga. Insulation 
Contractor: North Brothers, Atlanta, Ga 


Pittsburgh Corning Corporation 
Dept. CC-52, 307 Fourth Avenue, Pittsburgh 22, Po. 


The best gies insulation is cellvlor glass. The only cellular 
glass insulction is FOAMGLAS. This unique material is 
of still air, sealed in minute glass cells. tt is 
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Please send me, without obligation, a sample of 
FREE booklet on the use of 
GLAS for Piping and Process Equipment. 
| 
high resistence te moisture, chemicals and many other 
elements thet couse insulation to deteriorate. 
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Union connections between the gage and the valves 
permit removal of gage for repairs without shutting down 
the equipment. Just close the valves, uncouple the unions 
and remove the gage. The convenience of this is obvious. 
When glasses have to be replaced or repairs made, it is 
not necessary to work in an awkward position or fo 
shut down. Another advantage: a gage needing repairs 
can be replaced immediately by a spare and the repairs 
made at leisure. There are many other reasons for the 
superiority of Penberthy Liquid Level Gages; ask for 
Catalog 35. 


PENBERTHY TRANSPARENT GAGE 


Used to observe color and density of liquids under high pres- 
sures and or temperatures. Exceptionally sturdy construction 
—liquid chamber machined from solid biock of metal. Ask 
for Catalog 35. 


PENBERTHY EJECTORS 


A simple jet pump operated by air, water or steam. 
Needs no lubrication . . . will not get out of order. 
Made in wide variety of materials and special units 
developed to meet unusual conditions. Ask for 
Bulletin 512. 


Automatically operated by 
EXPLOSION-PROOF SUMP PUMPS 
ai, gas or steam pressure 
Will pump without Motor and switch totally enclosed. Underwriter ap- 
Clogging any liquid that will proved for Class 1, Group D, and Class 2, Groups E, 
flow through pipes. Ask for F and G hazardous location. Made of copper and 
Bulletin 5030. bronze throughout. Ask for Bulletin 4929. 


PENBERTHY INJECTOR COMPANY 


DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 
DETROIT 2, MICHIGAN 
Establishec 1886 Conedian Plant, Windsor, Ontario 
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PENBERTHY Liquid Level Gages 
CAN 
you 
PENBERTHY Folio 
REFLEX GAGE ety 
4 

OTHER PENBERTHY PRODUCTS 


—) for sturdy reliability 
—} lew original cost 
—) low operating cost 


LINE-0-POWER ORIVES 


Here is one of a number of compact Foote Bros. 
Line-O-Power Drives installed in the Ford 
Motor Company Dearborn Specialty Foundry 
Rouge Plant. These drives are transmitting 
power to the bucket conveyors that raise sand 
to the hoppers. 


Heavy loads, continuous service, dust condi- 
tions, all try the stamina of enclosed gear drives 
in applications such as this. Line-O-Power 
Drives have proved their ability to stand up, 
even under such tough conditions, and to assure 
long, trouble-free service. 


FOOTE BROS. LINE-O-POWER DRIVES 
OFFER THESE FEATURES 
Duti-Rated, high hardness gearing 
Rugged cast iron housings 
Modern streamlined design 
Simplified construction 

Direct splash lubrication 
Efficiencies of 96% or higher 
Capacities from 1 to 175 h.p. 
Double or triple reductions 

Ratios 5 to 1.up to 238 to 1 


FOOTE 
FORMSPRAG 


One of the many Foote Bros. Line-O-Power 
Drives mstalled mThe Ford Motor Company 
desired and reverse direction would ; 
cause damage or danger, Line-O- 
Power Drives may be equipped with 
the Foote Formsprag Backstop. Simple 
in design, rugged in construction, 
this unit will give years of service 


FOODIE? BROS, 


Beller Power Tran Through Caller 


Foote Bros. Gear and Machine Corporation 
Dept. CE, 4545 South Western Boulevard 
Chicago Illinois 


Please send me a copy of Bulletin LPB on Foote Bros. 
Line-O-Power Drives. 


Name 
Company 
Position 


Company Address 


City Zone 
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Republic Transmitter measuring level in reboiler 


DIFFERENT... 


in design and performance 


The Republic Pneumatic Transmitter is a device for 
converting process variables, such as flow, level, 
pressure or liquid density, into air pressures. These 
air pressures are a direct measure of the process 
variables or can be used as the measuring impulse for 
| the actuation of an automatic controller. 


The force-balance method of measurement, as 
employed by the Republic Pneumatic Transmitter, 
offers many inherent advantages such as: 


AMBIENT TEMPERATURE —The effect of ambient 
temperature variations on the accuracy of a Republic 
Transmitter is negligible. Since all parts are equally 
affected by temperature changes, force and leverage 
relationships are not disturbed and accuracy is un- 
impaired. 


AIR SUPPLY PRESSURE—The effects of changes in 
air supply pressure is so small that it is guaranteed 
negligible 


LINE PRESSURE — The effect of variations in line 
pressure has been completely eliminated. 


SENSITIVITY—Due to the negligible motions required 
for complete operation of all parts for full scale 
changes, no appreciable hysteresis results from 
reversal of direction of measurement change. The 
hysteresis loop is so small that it is undetectable by 
ordinary means, being less than 1/20 of 1%. 


ACCURACY — The accuracy of the Republic force- 
balance method of measurement is higher than can be 
consistently secured and maintained with any other 
method. Transmitting pressure vs. measured force is 
guaranteed within % of 1% of meter range. 


In addition to these five important features, the 
Republic Pneumatic Transmitter is extremely flexible 
in application, easy to service and of rugged con- 
struction. 


If you have a flow, level, pressure or liquid density 
metering or control problem may we suggest that you 
investigate the Republic Pneumatic Transmitter? Data 
Book No. 1002, which contains complete detaiis of 
this instrument, will be mailed to you upon request. 
Write for it today! 


REPUBLIC FLOW. METERS 


- 2240 Diversey Parkway, Chicago 47, Illinois 
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AVAILABLE 
NOW 


or 
ANTI-CORROSION 
SERVICE 


PLA-TANK 


Resin-Bonded Fiberglas® 


PIPE 


Sizes 2” to 12”, incl. 


FITTINGS 


Elbows, Tees — all the 
fittings you need for 
sizes 2” to 12” pipe. 


IMMEDIATE 
SHIPMENTS 


from completely equipped 
plant now in full production. 


DUCTS 


Standard sizes 6”-48”. 
Hoods and rectangular shapes to order. 


PLA-TANK supplies the answer to many 
problems involving transfers of corrosive 
liquids or gases. Made of Fiberglas, 
impregnated and bonded with polyester 
resin, it is molded into strong, rigid units 
— units that will be resistant at temper- 
atures from 60°F. to +280°F. Pipe 
joints are easily made right on the job with 
PLA-TANK Fittings and “paint brush 
welds.” Competitively priced, its long life 
proved in service, PLA-TANK is imme- 
diately available to meet your needs 


Write for latest literature 
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STANDARDAIRE QUIETNESS 
MEANS LESS WEAR--MORE AIR 


MPARTIAL tests have proved conclusively that Standardaire Blowers 
with their smooth, gradual delivery action minimize shock and sound 
pulsations . . . a distinct contribution to quiet operation. Then too, the 
noise level does not noticeably increase with higher pressures. With 
the Standardaire principle you squeeze the air gently instead of slap- 
ping it . . . a feature that eliminates shock load on the internal parts of 
the blower. This, of course, means less wear and prolongs service life, 
even under severe operating conditions. 


Read Standard Corporation, Dept. F-3, 
370 Lexington Ave., New York 17, N. Y. 


BLOWER-STOKER DIVISION 


STANDARD 


CORPORATION 


| 
TAN DARDAIRE 


NEW YORK - CHICAGO - ERIE - YORK - LOS ANGELES 
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Ever since the Special Design and Alloy Valve Division 
was established—more than a quarter of a century ago— 
Powell has pioneered in the field of corrosion-resistance. 


And so today Powell can supply valves made of the right 
materials* to meet the requirements of every flow control 
service in the Chemicals and Process Industries. 


The Wm. Powell Co., Cincinnati 22, Ohio 


300- pound Stain 
& Y. Gate Valve 
Fig. 2453 S.G. — Large size 150-pound 
Starniess Stee! O. S. & Y. Gate Vaive 
a with precision-fitted, accurately guided 
; metals and alloys solid or split wedge These are inter- 
changeable. Made with separable yoke 
arms in sizes 5° to W 
Contorms to ali the latest stand i 
Available in a wide selection of other 
Fig. 375-200 pound Bronze Gate corrosion-resisting metals and alloys. 
Valve. Screwed ends, inside screw 
rising stem, unron bonnet and re- 
Newable wear-resisting Powe!!- 
urn n 


*Powell Corrosion-Resisting Valves are made in these Metals and Alloys 
Stainless Alloys Cast trons Bronzes Acid. Alloy Steets 
18-8S Cast tron Aluminum, Silicon Carbon Steel 
18-8S Mo 3% Nickel tron Everdur Cr 5% Mo 
18 8S Cb Nu-resest* Monel Metai* Herculoy 15% Noeckel Steet 
Misco Inconel* Ampcott 6-8% Cr 5.75% Mo 
Durimet 26 Alumiaum Mastetloy Alloy Ampcoloy't Cr 1.1-15%Mo 
11.5-135% Cr tro Alcoa No. 43 (A. BC and D) 6 


18% Cr. tron Alcoa No 8-214 hum 90-1 Silver Hard Lead 
28% Cr. tron Alcoa No. 61 S-T 0-10 88-10-2 


Fig. 2433 5.5 


*Registered trade-names of the International Nickel Co. Inc 


‘Registered trade-name of the Haynes-Stellite Co | 'Regrstered trade names of Ampco Metal, Inc 


In Bronze, Iron, Steel and Corrosion-Resisting Metals and Alloys. __ 


AY a for every service i 4 
| Valve the CHEMICALS an 
PROCESS Industrie 
t 
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Mother 
Nature’s 


Face So Ked? 


Wouldn't yours be red if you 
always had thought that no- 
body ever would come up with 
anything betterforrefractories 
than your conglomerate of 
alumina, silica et al?—only to 
learn that somebody had?— 
and that the new product, for 
heat transfer, for example, was 
measurably ten times as effi- 
cient? If you are concerned 
with the efficiency and econ- 
omy of refractories and ce- 
ments, tell us. We'll gladly 
send you copies of Bulletin 
B-749 and its supplement for 
chemical and processing in- 
dustries, K-405. They will give 
you the facts and figures with 
almost telegraphic brevity. 


344 DELAWARE AVENUE 
BUFFALO 2, NEW YORK 


Ana since you can once more turn to Nylon Cloth, it might be well to review 
its Outstanding filtering values: 


@ highly resistant to most common alkalies, common organic acids 
and many other chemicals. 


® highly resistant to heat; permissible temperatures up to 250°F; 
its superiority pronounced in the 200°-250° range. 


@ unaffected by fungi, molds and bacteria; also unaffected when 
steam-sterilized making it ideal for filtering food products, phar- 
maceuticals and other products where contamination is a factor. 


@ highest tensile strength of all fibers, natural and synthetic; out- 
standing flex and abrasion resistance factors. 


® smooth, non-clinging surface for easy cake discharge. 


Before ordering, write us for laboratory test samples to re-check its values 
for your requirements. 


Weavers of oladastrial Mi dia for over Joly Years 


National Filter Corp.) 


General Offices & Mills: New Haven 14, Conn. 
Western Office & Factory: Salt Lake City 1, Utah 
Soles Offices—Repr 


Cincinnati, Obie Houston, Texas Oste, Norwey Johonnesburg, South Africa 
Roselown Center 1406 Second Netrona! Bank Bidg Wicoloi Friis E@werd | Bateman 
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These new fittings 


reduce piping costs 
by 10% to 40% 


Sxecdiine aligning connector 


Joins pipe schedules 5 !0 and 40 and is 
also made for tubing 


insert flange 


Corrosion-resistant serrated insert in a carbon steel 
flange. Only tools needed for assembly are a standard 
expander and open end wrench. 


Speedline tube union @ This is the first complete line of corrosion-resistant 
Combines best features of screwed pipe and fittings for use with light-walled Schedule 5 pipe. 


sanitary unions; eliminates leakage encoun- 
tered with ground joint type fittings. First cost of Speedline Fittings is less than you're used 


to paying for fittings. And your savings in costs for pipe, 

_ valves, etc. are tremendous. Speedline elbows, tees, 
reducers, etc. are specially designed to simplify instal- 
lation. These fittings will also reduce installation time, 
saving you still more on your piping work. 


The Speedline Fittings book gives you the complete 
story—savings combined with strong, safe process pip- 
ing layouts. We'll be glad to send you a copy. 


Corrosion-Resistant FITTINGS | 


—the newest thing in pipeline economy 
HORACE T. POTTS CO. Since 1815 Erie Avenue & D Street + Philadelphia 34, Pa. 
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What's your 
problem? 


Many of America’s leading chemi- 
cal industries have found the an- 
swers to problems in these proc- 
esses in products by 


FILTROS 


@ Look into a Nettco Agitator Drive and you'll see why it serves 
you so faithfully and economically. Here’s complete simplification of design 
tne of — fewer parts to wear, fewer parts to maintain, fewer parts to replace. 


prest, sifice end chemical percetsin products Nettco — in its fiftieth year — offers you a wide choice of agitating equip- 

imctiudes 

Flat and Curved plates ment, all designed for durable, dependable service. The Nettco line is 
R 

» ~~ backed by a fund of agitating experience unequalled anywhere. Follow 
Discs the example of many of the nation’s leading process companies . . . make 


Nettco your source for ENGINEERED agitating equipment. Write, giving 
Supple m @ wide range o 

permenbitity ond is cir tested te details on your process requirements. New England Tank & Tower Co., 

solute uniformity uch oO an- 

nual sales volume consists of highly spe- 87 Tileston Street, Everett 49, Mass. 

cialized porous ceramic products made to 

individual specifications in cooperation 

with customers chemists and engineers. A 

number of chemical, electrolytic, and cota 

lytic processing problems have been solved 

in this way by FILTROS where nothing else 

could accomplish satisfactory results 


Many of America’s “BLUE CHIP” 
Industries Are FILTROS Users 
FILTROS products are currently in use by 
these outstanding companies 


American Cyanamid : High strength, alloy steel vertical 


Buftalo Electro Chemical 
Carbide & Carbon Chemicals ‘ : shaft for deflection-free opera- 
Cincinnati Chemical = 

w Chemical tion. 
DuPont 
Eastman Kodak 
Kennedy Van Soun Mfg & Engr. , Fully losed housing — proof 
Monsanto Chemical 
Penna, Salt Mfg against dust, fumes, moisture. 
Reilly Tar & Chemical 
Riverside Portiand Cement 


Rohm & Hoas Compact design — saves tank top 
space — requires minimum head 


FILTROS engineers will gladly cooperate with 
you on any special problems. Write for detailed 
information and tell us how we may help 


FILTROS, 
INC. 
567 West Commercial St., East Rochester, N. Y. 


Pioneer Manvfacturers of 
Porous Ceramics — Since 1913 ENGINEERED AGITATION 
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Many Shapes...to do a Better Job. 


Tue group of Hortonspheres shown above and the Horton cone 
: roof and umbrella roof tanks shown below are located at a large Texas 
chemical plant. Together with many other types of Horton tanks, they 
illustrate how the Chicago Bridge & Iron Company builds storage fa- 
cilities to fit the specific plant requirements of the chemical industry. 

The Hortonspheres are used to store volatile chemicals without 
excessive evaporation losses. Their spherical shape effectively resists 
internal pressures and eliminates venting until the pressure exceeds the 
setting of the relief valve. 

The Horton cone roof and umbrella roof tanks are built to special 
dimensions and used to store caustic solutions. 

Pressure storage tanks, cone roof tanks, and umbrella roof tanks 
are only three of the many types of structures we build for the chemical 
industry. Write our nearest office for further information. 


Above: Five 7,500-bbl. Horton- 
s pheres—43 ft. 6 in. in diam. stor- 
ing anhydrous ammonia at a large 
Texas chemical plant. 


Above: 20-ft. by 40-fit. 
Horton umbrella roof 
tank storing 10 per cent 
caustic at a large Texas 


chemical plant. 


Right: 10-ft. by 10-ft. Horton flat- 
bottom cone roof tank storing lou 
salt caustic. 


Atlanta 3 2120 Healy Bidg Detroit 26 1503 Lofayette Bidg Philadelphia 3. 1625—1700 Walnut St. Bidg 
Birmingham | 1510 North Fiftieth St Havana 402 Abreu Bidg Sen Francisco 4 1522—200 Bush St 
Boston 10 1005—201 Devonshire St Houston 2 2103 C & | Life Bidg Seattle | eC 1305 Henry Bidg 
Chicago 4 2124 McCormick Bidg Los Angeles 17 1505 General Petroleum Bidg Tulsa 3 1623 Hunt Bidg 
Cleveland 15 2220 Guildhall Bidg New York 6 3318—165 Broadway Bidg Washington, D. C 1160 Cofritz Bidg 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
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Gay 
SS “7. 
GHICAGO BRIDGE &« IRON COMPANY 
\ 


NO SUBSTITUTE 
FOR EXPERIENCE 
Consult GIDCO 


for Bamag’s 
80 year 
engineering and 
process 
equipment 
know-how 


@ Nitric acid plants including 
direct oxidation by pure oxy- 
gen for the manufacture of 
high concentrated acid 


@ Fertilizer Plants 


@ Recovery of waste pickling 
acids in steel mills 


@ Recovery of sulfur from Pe- 
troleum and Gases including 
Sweetening Alkacid Plants 


@ Treatment of fish oil for its 
use as edible oil and fats 


@ Wecker plants for increase of 
yields in existing oil refineries 


@ Refining and Hydrogenation 
of oils 

@ Electrolyzers for Hydrogen 
and Oxygen 

@ Steel Mill Equipment 


@ Equipment for Water Treat- 
ment 


WRITE FOR DESCRIPTIVE 
LITERATURE 


GENERAL INDUSTRIAL 
DEVELOPMENT CORPORATION 


Exclusive Agents for 


Stuffing Box Under Suction Pressure Only 


Makes the 


MORRIS 
Type “R” 


the Most Trouble Free 
Slurry Pump 


This is the pump with the deep stuffing box under suction 
pressure only. Entrance of grit into stuffing box is minimized 
—slurry dilution from stuffing box leakage negligible. The 
pump requires only nominal sealing water pressure, yet can 
operate under high vacuum as well as high suction heads. 
Because of this design, stuffing box troubles are practically 
eliminated. 


The Morris Type “R” — built for handling refuse, sludge, 
tailings, concentrates, coal, ore and other mineral slurries — 
can be used to advantage in both non-metallic and metallic 
mines and mills. For long term efficiency and economy — and 
a minimum of maintenance and shutdowns — specify Morris 
Type “R” Slurry Pump. 


MORRIS 
MACHINE WORKS 


Baldwinsville, N.Y. 


| 
OF | 4 j 
y 
| 
ae 
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| 
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..» NEW Heat Saving Efficiency 


MUNDET 85% MAGNESIA INSULATION provides maximum strength 
and resistance to vibration. Extra durability is built into this insulation. 
In pipe covering and blocks, it is precision manufactured on the latest 
type of automatic equipment to insure uniform standards. It does not 
“powder”, settle or disintegrate. It is unaffected by steam or water leak- 
age. It maintains an attractive, smooth finish. Precision pipe fit is assured, 
with no spaces left for the escape of heat. You benefit from the most 
modern manufacturing facilities for the production of heat insulation 


when you specify Mundet 85% Magnesia Pipe Covering and Blocks. 


J 
Mundet Cork Corporation 
Insulation Division, 7111 lle Ave., North Bergen, N. J. 
Mundet district offices are located in these cities: 
DALLAS 10 JACKSONVILLE 6, FLA. MEW ORLEANS 16 


ATLANTA 
32941 40) Second Ave. 800 Bey 315-25 Front St. 
BALTIMORE 30 OFTROIT 27 KANSAS CITY 7, MO. NEW YORK 17 
612 Battery Ave. 1440) Prairie Ave. 1401 St. Lewis Ave, 33) Medison Ave. 
BOSTON HOUSTON 1 RNOXVILLE PHILADELPHIA 39 
SP Regent Cambridge 40 Commerce and Polmer Sts. 1221 Grand Ave. 8546 St. 
CHARLOTTE 3, LOS ANGELES ST. 


SUBMERGED 
OILLESS 


SUBMERGED IN DYES, 
PLATING, CLEANING & 


TRULY OJLLESS AND SELF- 
LUBRICATING 


@ EXTREMELY DURABLE 
CONSTANT COEFFICIENT OF 
FRICTION 


© APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes 


© EXTENSIVELY USED IN CON- 
VEYORS, PUMPS & OVENS 

® ROTATING SEALS OF 
GRAPHALLOY ARE 
UNEXCELLED 


GRAPHITE METALLIZING 
CORPORATION 


1024 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 


INDIANAPOLIS 4 
S07 Coder 15 E. Wesbingten Sr. (Maywood): 6116 Welker Ave. 3176 Brennen Ave. 
COMCINMATI 2 In Canede: SAN FRANCISCO 7 
427 Went Mundet Cork & Insulation, 35 Booth Ave., Torente 440 Brennen 51. 


INSULATION FOR HIGH & LOW TEMPERATURE 
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Customer report ona 
Louisville Dryer... 


~ CREATIVE is ¥ “I would like to say that the Louisville Rotary 


Dryer which was recentiy manufactured by your 
plant at Sharon (Pa.) is in operation and 

that all reports from our engineers and operators 
indicate this to be the finest fabricating 


a 


} 
job in their memory. 


“The outstanding quality on the fabricating jobs 
on these difficult pieces of equipment is 
certainly the finest type of advertising your 


company could have.” 


This is it... the largest steam ‘semi 


tube dryer ever built! 


Its cylinder alone is 10’ in diameter by 100’ in length. It is one of four 
ordered by this customer . . . proof he believes in Louisville Dryers! 
Proof furthermore of his satisfaction with the performance for more 


than 20 years of his present Louisville Dryers. 


Louisville Drying Machinery Unit 
Write for new treatise on Over 50 years of creative drying engineering 
Rotary Dryers GENERAL AMERICAN TRANSPORTATION 
G CORPORATION 


Dryer Sales Office: 139 So. Fourth St., Louisville 2, Ky. 


Other General American Equipment: General Offices: 135 So. La Salle St., Chicago 90, Il. 
Offices in all principal cities 
ian I tive C 


Towers, Tanks, Bins, Filters, Pressure Vessels Kingston, Ontario 
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PROBLEM: 
PUMPING CORROSIVE CHEMICALS ? 
POSITIVE, AUTOMATICALLY-REGULATED FEED ? 
CONTAMINATION ? 
STUFFING BOX TROUBLE? 


Chemicals successfully being handled include gum and sludge 
inhibitors, metal deactivators, anti-oxidants, dyes and stabilizers. 
Also those for boiler water or processing water treatment 


trated sulphuric acid, sodi Iphite, filter aid slurries, liquid 
caustic. For the Lapp Pulsafeeder is ‘the pediive-daghesument pump 
for controlled-volume pumping of liquids which depends on no stuff- 
ing box or running seal—avoids contamination by an hydraulically- 
balanced diaphragm which isolates pumping mechanism from chem- 
ical being handled. Pumps against pressures up to 2,000 Ibs., at 
constant pumping speed—variable flow results from variation only 
in piston-stroke length. Auto-Pneumatic control uses instrument 
air pressure responding to any instrument-measurable variable. 


GOT A SPECIAL PROBLEM? Every month we heor obout 


applications to which the Lapp Pulsofeeder is the long-owoited answer. A 


newly-issved bulletin, No. 300, will tell you about our pump and its chorec- 
teristics, with typical applications and flow charts. A Pulsofeeder Inquiry Data 
Sheet, on which you can outline your processing requirement, will bring an 
engineering recommendation. Write us today. Lopp Insulator Co., Inc., Process 
Equipment Division, 537 Maple Street, Le Roy, N. Y. 
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Assures’ 
Positive 
Distance 
Reading 


JERGUSON 
TRUSCALE 
GAGE 


HE modern design JERGUSON 
TRUSCALE GAGE gives new 
wracy for reading of liquid levels 
oilers, deac rating tanks, etc 


Here is the remote reading gage 


ch incorporates all of the newest 
ineering features! The Jerguson 
scale has exceptional sensitivity, 


with ability to register changes as 
small as 14 of 1° of range! The 


Available with Repeaters 


translucent dial scale ts 
clearly lighted from be- 
hind, and is easy to read. 


Available with positive 
alarm system. Lights and 
horn signal too high or too 
low water level. 


Horn 


which repeat accurate level 

readings at auxiliary loca- 

trons. 

Marine Spe- 

cia mitas n procedure 
compensates for roll. and 

pitch of your ship Repeater 


Write jor Truscale Catalog 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Representatives in Mejor Cities 
Phone Listed Under JERGUSON 


Evrope: Bailey Meters & Controls, Utd. 
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Pin Money Maintenance 


That's all it takes to keep a Gardner-Denver HA Compressor —the Gardner-Denver RX. 
puffing away at top efficiency. One HA, for example, has been , 
handling the full air load in a southern foundry and manufacturing 
plant for eight years—and has required only $10.00 for mainte- 
nance. That's $1.25 a year! 

How come? A look at the soundly built power end and the re- 
liable lubricating system will give you some of the answers. 

And how about operating costs? They're unusually low, too— 
thanks to Gardner-Denver correctly designed air cylinders and low- 
lift “Air Cushioned” valves. 


Space-saving efficiency —with 
Gordner-Denver WB Compressors. 


For low-cost compressed air 
in any volume—choose 
Gardner-Denver 
Compressors. Write today 
for full details. 


SINCE 1859 


G A R D N E R - D E N V E R . For continuous service— 


Gardner-Denver Company, Quincy, Minois AC 


In Conada: 
Gardner-Denver Company (Canada), Lid., Toromte, Ontario 


THE QUALITY LEADER IN COMPRESSORS, PUMPS AND ROCK DRILLS 
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With its Flexoniflex line of expansion joints, Flexonics Cor- 
poration offers the first practical, in-line expansion joint for high 
pressure piping systems. Depending upon size and temperature, 
Flexoniflex units will handle pressures from vacuum to 5500 psi. 
Temperatures from -400° F. to 1600° F. can be accommodated 
at reduced pressure at the temperature extremes. Sizes range from 
4" pipe through 6” pipe. Consult Flexonics Corporation's Engi- 

&s neering Department for information on larger sized units. 
= In construction, Flexoniflex units consist of one or more plies 
-_ * of corrugated stainless steel with integral control rings. They are 
available with either flanged or welding ends. 
be Flexonics Expansion If you have high pressure piping we would like to show you 


T 
hy how Flexoniflex Expansion Joints can solve your expansion 


and oar of expansion control problems. 


joints for all services. Write 
for your copy, today. 


1317 S. THIRD AVENUE - MAYWOOD, ILLINOIS 
FORMERLY CHICAGO METAL HOSE CORPORATION 


Flexon identifies 
products of Flexonics Lo) rf of © luted and Corrugated Flexible Metal Hose in o Variety of 


Corporetion thet Metols + Expansion Joints for Piping Systems + Stoiniess Steel ond Brass 
hove served industry Bellows + Flexible Metal Conduit and Armor + A bi of These C ts 


fer over 50 yeers in © da: Fi ics Corporation of Caneda, itd., Brampton, Ontario 
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laminex TRUCKS 


Small lace yorn Stock sizes avoil- 


model to 
house tr 


big dye- able for immediate 
hon delivery, prompt 


dling 3500 Ibs. of service on your 
wet goods. special orders 


laminex TANKS 


Trucks & Tanks 


MATERIAL: Strong, durable, anti 
static, light-weight Fiberglas, densely 
» impregnated, is proof against rust, 
moisture, rot, temperature changes, 
all commonly used chemicals 
CONSTRUCTION: One piece mold 
ing with easy-cleaning rounded 
corners, no bolts or rivets to snag 
goods, stee! reinforcement — quickly 
repaired on the spot by unskilled 
labor 

ECONOMY: Light-weight decreases 
work loads, easy cleaning prevents 
smudging goods, quick easy repoirs 
save hours and cost. Priced less than 
aluminum, about 40% less thon 
stainless steel for all advantages 
of best tanks ond trucks ever mor 
keted before, plus advantages 
neither steel nor aluminum can 
equal. No shortage, nor likelihood 
of shortage! 

Write Dept. C for details today! 


994 Jefferson Street, Fall River, Mass 
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Helping Hand 


pow oPPlications 


Red Diamond Carbon Dioxide is filling many of 
the increasingly diverse needs of industry and 
doing the job better at less cost. As a 
refrigerant, a pressure medium, an inert 
gas —in chemical processing and many other 
applications its use is constantly expanding. 
Complete technical service is available 
to industrial users everywhere. 
Mail the Coupon today. 


im att its forms [yy <7 ff 


DRY ICE) - 
D World's Largest Producers coz 
oe A National Network of Service 
Also Pr 
oxyge” LIQUID carsonic corporation 


and other \ THE LIQUID CARBONIC CORPORATION 
\ 155 East 44th Street, New York 17, N.Y 

\ Please have one of your engineers see us to discuss 


gases: applications ofsRed Diamond CO? 


Individual 
\ Fiem 
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Best Buy... > 

IAMOND 
GP 

4 


@ Engineering service for special 
installations 

@ Longer life—improved anti-flutter 
performance 


@ Saves up to 10% in power costs 

@ Each blade precisely pre-balanced 

@ Easily assembled by unskilled labor 

@ Aeroloid blode coating uncffected by 
mild acids and alkalies 

@ Blade pitch easily adjustable to meet 
changing power requi 

@ Specified as original equipment by 
mony manufacturers 


@ Soles engineers available in principal 
cities 


Koppers Aeromaster Fans are available for 
any sizable industrial cooling requirement, 
from diesel locomotives to air-conditioning 
systems. Standard models, 5 to 24 ft.dia., with 
4, 6 or 8 blades per fan. Capacities up to 
750,000 ¢.f.m. Every fan fully guaranteed. 


KOPPERS COMPANY, INC. 


MAIL COUPON 
TODAY for COMPLETE 
DETAILED 
INFORMATION 


KOPPERS COMPANY, INC. 

Aeromaiter Fons 

255 Scott St., Baltimore 3, Ma 

Gentlemen Please send me detailed 
on A Fans for 


(nome ond type of equipment to be coed) 


Pyroflex constructed HCI cooling tower. 


PYROFLEX CONSTRUCTIONS 


Typical Installations 


This engineered functional equipment combines the positive corrosion 
protection of Pyroflex sheet lining with the rugged strength of acid-proof 
masonry. However, Knight uses many other types of materials depending 


on service. 


Absorption 


Tower 


Chlorinator 


Mist 
Extractor 


Cooling Tower 
Drying Tower 


Pickling Tank 
Storage Tank 


OPERATING CONDITIONS 


Service Temp. 


$O» Gas, H.SO, 
and Water 700°F 

Chlorine Benzol 
and Chlorobenzol 50°F 


H.SO, Mist, HCI 
Gas and Water 250°F 
Conc. H.SO, and 

HC! Gas 1100°F 


Conc. H.SO, and 
Chlorine Gas 90°F 


30% H.SO, 230°F 


HCl and Traces 
Organic Solvents 85°F 


Autoclaves 
Absorbers 
Acid Boilers 
Concentrators 


Gas Washers 

Acid Storage Tanks 
Plating Tanks 
Scrubbers 


Distillation Towers Sumps 


Gas Coolers 


Tanks 


When inquiring about Pyroflex Constructions, please specify 
type of equipment in which you are interested as well as service 
conditions involved. Bulletin No. 2-B will be sent on request. 


105 Kelly Ave., Akron 6, Ohio 


Acid and Alkali-proof Chemical Equipment 
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WATER SERVICE—No. 825—36- 
inch 125-pound cost iron valve 
equipped with 18—8 shafts, bronze 
bushings and rubber seat for 85- 
pound drip tight shut-off. 


EMERGENCY SERVICE—No. 
628—solenoid trip vaive. Should 
the solenoid function, the latch is 
tripped which causes the counter- 
weight to oper or close the valve 
by gravity. Available in any metol 
or alloy and in various sizes for 
emergency shut-off or vent for air, 
gas, steam, oil, and water. 


700 F. EXHAUST GAS SERVICE— 

No. 826—6-inch 125-pound R-S 

“H" metal valve used on smoll 

turbine generator. Equipped with 

18—8 shofts, hastelloy bushings, 

finned lubricated stuffing box and 
iT id trip hani 


STEAM SERVICE—No. 677—1500- 
pound welding end steel valve for 
superhected steam—A. S. M. E. 
Standards. 


and 


R-S VALVES 
Control and Shut Off 
Practically Any Material 


The beveled vane seats firmly at a 12'/2° angle and is closed 
from a fully open position through 77'/2° of arc by either manual 
or automatic operation. A metal-to-metal seat gives satisfactory 
commercial shut-off. When required, Monel or stainless steel 
can be welded to the vane periphery and a babbitted seat used 
in the valve body. Drip tight or bubble tight closure can be 
obtained with a rubber seat. 

Power controlled prime movers delivering the necessary foot 
pounds of torque open or close these self-cleaning valves at any 
desired speed from one second to eight minutes according to 
requirements. Pressures range from 2 to 2500 psig and temper- 
atures from minus 300° F. to plus 2000° F. 

Such simplicity of design, adaptability and operating ease are 
the reasons why R-S Valves can be installed to control and shut 
off the volume and pressure of any material that flows or is 
forced through a pipe. 


Obtain full details from your R-S representative. 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenve, Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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EDUCTION MILLS—STEAM CONDENSERS—STEAM JET EJECTORS—MARINE CONDENSERS & EJECTORS—DECK MACHINERY 


Two-stage non-condensing impervious graphite ejector 


Send for catalog 1462. It « 


and tips 


ntains helpful tables 


on Steam Jet Vacuum problems. It also 


describes the complet i 
Tubeijets It will be mailed at no 


Wheeler 
obligation to you 


STEAM JET EJECTORS 
Made of IMPERVIOUS GRAPHITE 
For Handling CORROSIVE VAPORS 


If your vacuum equipment is inefficient due to corrosion 
from acid fumes, this item holds an answer to you 
problems. 


For highly corrosive acids such as sulphuric, hydrochloric, 
nitric, etc. C. H. Wheeler impervious graphite ejectors 
are recommended. The impervious graphite is enclosed 
in a steel or cast iron casing to prevent breakage. It is 
light in weight, non-porous, with low coefficient of 
thermal expansion and high resistance to thermal shock. 
Impervious graphite is most commonly recommended 
for the single and two-stage non-condensing ejectors. 


C. H. Wheeler Ejectors can also be furnished of other 
materials such as acid resisting bronze, monel and stain- 
less steel where the corrosive action of the vapors being 
handled does not require the use of impervious graphite 
construction. 


CONDENSERS 
by REVERSE FLOW 
featured in C. H. WHEELER Bulletin 


The C. H. Wheeler Manufacturing Company's unique design 
of an integral reverse-flow steam condenser provides the most 
practical method yet devised for cleaning the tube sheet, and 
eliminates the need for expensive mechanical water straining 
apparatus. A recently issued bulletin tells how it works, 


For C. H. WHEELER Literature 
Attach this Handy Form to Your Company Letterhead 


Interested in following literature 


[] Steam Jet Ejectors (catalog 1462) 
“Self-Cleaning” Reverse-Flow Steam Condensers 
Your Name 

Your Job 


(Literature will be moiled to oddress shown on your company letterhead) 


Cc. H. WHEELER MANUFACTURING CO., 


C. H. WHEELER & ECONOMY PUMPS, Inc. 
CONSOLIDATE TO SERVE YOU BETTER 


Economy Pumps, Inc. and C. H. Wheeler Manufac- 
turing Company have consolidated engineering and 
manufacturing facilities in C. H. Wheeler's plant at 
Philadelphia. Facilities are now being expanded 
through new construction and the installation of 
additional modern machine tool equipment. 


PUMPS .. . Economy has for many years been among 
the leaders in the engineering and manufacture of 
centrifugal, axial and mixed flow pumps. Today, the 
Wheeler-Economy line is one of the most modern and 
complete in the pumping industry. 


PROCESS EQUIPMENT ... ©. H. Wheeler is interna 
tionally known for Steam Jet vacuum apparatus, Fine 
Particle Reduction Mills and Cooling Towers, vital 
links in modern chemical and food processes. Wheeler- 
Economy Pumps will round out the company’s services 
in these fields. 


For information write to Philadelphia or to the nearest 
Economy or Wheeler representative listed in the phone 
directories of principal cities. 


1832 SEDGLEY AVE., PHILADELPHIA 32, PA. 
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is just part of our job 


To the well driller "Making Hole” means that 
everything is running smoothly and the hole is 
getting deeper and deeper. But to Layne, 
“Making Hole” is just part of building a fine 
well water supply. 

Before a single rig is placed, Layne has 
used @ lot of know-how planning, plotting and 
figuring out such things as; what size casing 
and what depth it is to be set, what kind and 
how much sand screen to use, what kind and 
size shafting to use and how much horse pow- 
er the motors should have to produce the 
stipulated amount of water against a certain 
indicated pressure. Once all of these answers 
are on paper, they must be transmitted into 
an underground construction project:—a tesk 
that requires a lot of skill and ability. 

But whether for a single unit or many, you 
may be sure that if installed by Layne, all 
will have the same peak efficiency, operate 
with precision smoothness and be of utmost 
dependability for now and the years to come. 

For late catalogs or specific information on 
any phase of Layne's water development serv- 
ices, address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


WATER WELLS 


VERTICAL TURBINE PUMPS 
WATER TREATMENT 
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Specially designed to solve difficult problems . . . KIRK 
and BLUM Ovens meet any dehydrating needs. The large 
oven illustrated was built to insure complete removal of mois- 
ture as it is taken up by warm air . . . eliminating subsequent 
deposit on other trays. Four separate compartments each 
individually controlled for temperature and air circulation 
in this steam heated oven allows removal of finished loads 
at any time. 


This KIRK and BLUM Oven was shipped completely 
assembled, thoroughly tested and ready to operate. 


It is another example of the diversity of drying problems 
skillfully solved by KIRK and BLUM engineers. If you have 
a problem involving ovens . . . feel free to consult with a 
KIRK & BLUM engineer . . . there is no obligation. 


Write for booklet . . . “Industrial Ovens”. 
The Kirk & Blum Mfg. Co., 3208 Forrer 


Street, Cincinnati 9, Ohio. 


LABORATORY OVEN .. . electrically heated 
ically lied and timed . . 
suitable for test and research . . or for 
small production 


KIRK: {Lum 


LABORATORY AND 
INDUSTRIAL OVENS 


: 
e 
‘gee 
A Kirk & Blum Oven re- 
moves 900 ibs. of water 
from 1700 ib. chemical 
= load at Tennessee East- 
Tennessee. 
| 
Pa 
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= 
‘= 


Case history of HANDLING ACID THROUGH RUBBER HOSE 


Getting a flexible carrier that could handle nickel 
plating solution was the problem facing The Electric 
Auto-Lite Company, Sharonville, Ohio. 

The solution, in addition to being highly acid, is 
saturated with ionized particles of nickel. Ordinary 
rubber hose had a tendency to pick up these particles. 
What's more, the acid eventually penetrated to inner 
hose reinforcements, which were destroyed. 

Carriers of metal pipe were no better. In the first 
place, they weren't flexible. The acid slowly dissolved 
the pipe wall, leaving a dangerously thin shell that 
could give out any time without warning. 

What was the answer? Well, Auto-Lite called in 
their local Republic Rubber Distributor, an expert 
in Industrial Rubber applications, who recommended 


use of Republic Acid Suction Hose 


INDUSTRIAL RUBBER PRODUCTS BY 


REPUBLIC RUBBER DIVISION 
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Nickel plating tanks at The Electric 
Auto-Lite Company, Sharonville, 
Ohio. Picture shows filtration connec- 
tions of Republic Rubber Acid Suc- 
tion Hose. These flexible units outlast 
metal. They also provide a mobility 
of siphoning action that keeps the en- 
tire tank bottom clear of dirt. 


This flexible carrier is specially built to withstand 
action of either acids or alkalies. It's made with rugged 
abrasion-resistant cover, a sealed-in, metal-reinforced 
carcass and a tube that can handle caustic liquids at 
temperatures up to 150° F. 

The Electric Auto-Lite Company is highly pleased 
with the performance of this Republic Rubber Hose. 
They like the quick, sure way Republic Distributors 
diagnose, then solve difficult problems in the appli- 
cation of Industrial Rubber Products. 

We suggest that you may also enjoy doing busi- 
ness with a company that for 52 years has specialized 
both in building better rubber products and giving 
you better service at the local level. 

Write today for special product information and 


the name of your nearby Republic Distributor. 


Lee Rubber G Tire Corporation 


YOUNGSTOWN, OHIO 
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‘We're giving TANTALU M 


cto, a $3,000,000 
TOB Kentucky process depends on 
in North Carolina a $450 heater! 


= California Acid- Proof 


CHEMICALS in 


cannon TANTALUM Bayonet Heaters 


SUGAR in 
OYSTER SHELL — “If this one litle heater goes out, we would have to 


shut down $3,000,000 worth of associated equipment. 
deste collected in theveands of We can't take that chance. We know that tantalum 


heaters will stand up. Put them in!” 
p 


TANTALUM 
BAYONET HEATER 


SS \ nomical. Requires 

| only one gasketed cone 
tants 


‘ nection. Impossible to 
e Sly pioneered and leads in become air-bound or 
industrial dust control. water-logged when 
Sly representatives are trained ECONOMY a CX properly installed, 
and experienced engineers. 

for most acid solutions, corrosive 

Your dust problem, large or 
small, can be solved by a Sly 
dust expert. WRITE FOR INFORMATIVE BULLETINS ON ACID-PROOF TANTALUM CHEMICAL EQUIPMENT 


gases or vapors; not with HF, alkalis or substances containing free SO3. 


TANTALUM 
the most | 


perfect 

of truction id. ‘ 

THE W. W. SLY MANUFACTURING CO.  Acid-Proof 

New York « Chicago + Philadeiphia « | a 22404C 


Metallurgical Corporation worrm ciiicaco. usa 


indianapolis Birmingham «+ Los 
Torento 
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~ PUMPING UNDER VACUUM 


| 


— 


NO LEAKAGE THRU STUFFING BOX 
IN HANDLING CHEMICAL SOLUTIONS. 


‘When in vacuum service on evaporators, the Taber drip cham- 
ber prevents air from entering thru the packing. The illustra- 
tion above indicates how this is accomplished. © Water-sealing 
of the stuffing box is absolutely dependable. 

Many of the foremost companies in the chemical and proc- 
essing industries rely on adaptable, efficient Taber Single 
Suction Centrifugal Pumps. Built in any metal or alloy obtain- 
able as specified by customer. * Please use business stationery 
when writing for Bulletin CL-339. 


TABER PUMP CO. (Est. 1859) 294 Elm St., Buffalo 3, N. Y. 


‘TABER PUMPS] 


G 


Get the most out of your Spraying Equipment with minimum power... 
with efficient spraying. 


Use Yarway Nozzles. No internal vanes or other restrictions to clog or 
hinder flow. Two types—Yarway Involute-type producing a fine hollow 
spray with minimum energy loss, and Yarway Fan-type producing a fas 
fan-shaped spray with time-saving slicing action for cleaning. 


Wide range of standard sizes and capacities. Cast or machined from solid 
bar stock. 


Thousands in use. Write for Bulletin N-616. 


SPRAY NOZZLES 


YARNALL-WARING COMPANY 
137 Mermaid Avenue, Philadelphia 18, Pa 


OLUTE-TYPE FOR HOLLOW CONE SPRAY | 


FLAT SLICING SPRAY 


FOR WEIGHING 
CONTENTS OF 


TAN KS and. 
HOPPERS 


Manutactured to special size —for your tenk 
or hooper — vertical or 


WINSLOW 150,000 LB. 
TANK SCALE 


Can be furnished for use with cone 
shape or flat bottom tanks—with 
either direct reading weigh beam or 
ticket printing weigh beam. Ticket 
printing beam prints weights with 
5 Ib. or 10 Ib. minimum graduation. 


TYPE 
RECORDING BEAM 


This weighing equipment is in use 
by large and small industrial plants— 
throughout the United States—and 
specified by some of the country’s 
largest consulting and construction 
engineering concerns. 

Write for further information. 


tank scales 


Manufactured by 


WINSLOW SCALE COMPANY 


No. 25th Street + Terre Hovte, Indiana 
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Only PYREX’ CASCADE COOLERS 


give you double protection against corrosion 


@ Stop chemical attack inside tubes 
© Permit use of low cost water as coolant 


You're doubly protected against corrosion— BTU transferred, Pyrex brand Cascade Coolers 
doubly assured of processing economies with have “glass-smooth” surfaces which resist scale 
Pyrex brand Cascade Coolers. First, you can  —_ formation—keep efficiency up... cleaning and 
count on long service life with low replacement maintenance costs down. 

costs because of their exceptional resistance tO sg YERSATILITY—You can mount them on 
practically all liquids. Second, you can use low A vall — . 

oor, Wall or ccling to conserve space—use 
cost sea or river water as a coolant. Then, too, Eng . ilel. Shipped | 
Prasx u em in para el. onippe comp! ete, an 

sda . _ eight-tube unit requires only a few hours for 
DURABILITY—They withstand rapid tempera- assembly by your own men. 
ture changes and mechanical shock and the 
corrosive action of chemicals, Handy nomographs and tables to help you com- 
ASSURED PRODUCT PURITY—They provide posi- your heot transfer requirements, eleng 
de with a complete description of PYREX Cascade 
ve protection for CP chemicals, drugs, foods ‘ 
Coolers are included in Corning's new Technical 
and other products susceptible to contamination. : 
Bulletin PE-8. Send for your copy today. Mail 
FURTHER ECONOMY—Low in first cost per the coupon below. 


CORNING GLASS WORKS CORNING GLASS WORKS, Dept. CE-5, Corning, N.Y. 
CORNING, NEW YORK Please send me a copy of Technical Bulletin PE-8, “Pyrex 


Cascade Coolers” and name of nearest distributor. 
Coming meant research Class 


Visit the new Corning Glass Center @ 
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Penflex flexible expan- 
sion joints installed on 
safety blow-off valves 
above superheaters in 
big West Coos! power 
plant. 


& 


FLEXIBLE PENFLEX 
STANDS STEAM SHOCK 


PENFLEX TUBING ABSORBS THERMAL stalled as expansion joints on the boiler blow-off 
EXPANSION .. . PREVENTS BLOW-OUT line cushion the sudden impact . . . take up any 
pipe movement due to extreme temperature and 
Without warning, the safety valves atop these big _ pressure changes 

superheaters suddenly pop. A mighty surge of Penflex engineers can help you solve your 
900 F, eight-hundred-and-fifty-pound steam blasts tough tubing problems. Penflex makes a complete 
through the pipes to exhaust to atmosphere. These _line of 4-wall interlocked and seamless welded 
pipes have to know how to take it! corrugated tubing . . . metallic hose, tubing and 
Ordinary rigid pipe would blow apart under the couplings from “%*" LD. up . . . automatic barrel 
terrific thermal expansion. But Penflex flexible fillers, pneumatic rivet passers, accessories and 
metal tubing has enough “give” to take the shock. _ fittings. Write for illustrated folder “Flexineering.” 

Six lengths of 8” Penflex interlocked tubing in- It's a valuable production aid. 


Pennsylvania Flexible Metallic Tubing Company, Inc., 7234 Powers Lane, Phila. 42, Pa. 
Branch Sales Offices: Boston + New York + Chicago + Houston + Cleveland - Los Angeles 


HEART OF 
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USTRY’S LIFE LINES 


BEARERS 
POTS 


STAINLESS 


for all 
CHEMICAL AND 
LABORATORY USE 


We also ‘manufacture other 
Stainless Steel Products 
Buckets, Measures and other 
LEADING COMPANIES ARE 
OUR SATISFIED CUSTOMERS 
AMERICAN METAL SPINNING 


AND STAMPING COMPANY 
130 €.13St. 3, N.Y. 


FRUSTROSITY” CASE No. 32: 


Mr. Thixotruble is having “peculiar 
behavior” problems. If he had a 1952 
Brookfield Viscometer at hand, he would 
know all the viscosity answers — could 
make determinations directly in centi- 
poises in a matter of seconds in lab, 
plant, or both. Whether the materials 
you work with are Newtonian or non- 
Newtonian, you owe it to your wife, 
customers and co-workers to get up-to- 
date information on Brookfield Viscom- 
eters adaptable to any problem from 
less than one to 32,000,000 centipoises. 
Ask your Lab by ~ House or drop a 
line to Dept. Brookfield Engineering 
Laboratories, = Stoughton, Mass. 

A, *PRUSTROSITY is that frustrated con- 
v4 dition a man gets into when his prob- 


lem is Viscosity Determination or Con- 
trol and he hasn't asked BROOKFIELD, 


i 


Cuemicat Encineertnc—May 1952 


engine rings ...all the work being done 


ed 


These are high alloy jet 


in our shop, starting with the centrifugal casting right 
through to the finished ring. 


Centrifugally cast metal gives an exceptionally fine, dense, 
uniform grain structure. The strength of the metal ap- 
proaches that imparted to a bar or ingot when it is hot 
forged. It produces an ideal metal for the tough service 
required of jet engine parts. 


Incidentally, as evidence of our knowledge of and experi- 
ence with tough alloy castings — static as well as centrifu- 
gal — the records show very few rejections by this engine 
manufacturer who subjected each of the many rings we 
furnished to his own very rigid tests. 


May we suggest that you let Duraloy work on your high 
alloy castings — chrome iron, chrome nickel or nickel 
chrome? We have the experience and facilities for turning 
out high quality castings. 


THE Y company 


Scottdale, Pa -EasternOttice 12 East 4ist Street, New York 


THE DURALOY 
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_ A New Method for 
HEATING and EVAPORATING 


Submerged 


\ Combustion 
DIRECT FIRED GAS BURNERS 


{ Flame burns below surface, bringing liquid 
s j quickly to heat REFRASII widely used today in many in- 


Hot exhaust gases forced through liquid carry 
away moisture 


e Installed in any type tank. No boiler room re- filtration and insulation materia! for the 


dustries has rapidly become an important 


quired. Use any type gas-— natural or manufac- Chemica! Industry 


. tured. Automatic in operation 
Exposed view Submerged For rapid evaporation and concentration of This outstanding new product is a fibrous, 
Combustion Burner as now acids, salt solutions, suspensions. Also for heat- 
used to concentrate calcium ing water and solutions. high silica content, all mineral substance 


chioride and terric chloride 
solutions. 


which is chemically stable, unaffected by 


ordinary acids, and is resistant to fire, water 


Fra Send for descriptive circular +51 and details | 


SUBMERGED COMBUSTION CO. 


OF AMERICA, INC. 
759 LOGAN STREET HAMMOND, IND. is available in a variety of physical forms as 
illustrated below. 


IMPORTANT FEATURES 


W Filtration of corrosive or high temperature materials 


THE SER VALL W Chemical resistance of pure sihco. 


WX Extreme temperature resistonce 


ANGLE CENTRIFUGE W Low thermal conductivity. 


and moisture 


REFRASIL, light in weight and versatile in use 


(SUPERSPEED) Good acoustical insulation. 
WeCatolyst or Catalyst support 
CONSULTATION 
Maximum speed 13,500 r.p.m. or R.C.F. Without cbligation to you, BULK FIBER 
24,000 x G. Maximum capacity 8 x $0cc. our engineers are available = 
for consultation regarding 
your high temperature or fil 
tration problems é 
Accepted and acclaimed by scientists throughout the world for REFRASIL is produced ina = CLOTH 
one variety of forms for your # 
its durability, safety features, smooth performance and efficiency. needs. Write us today, or 
simply attach this ad to your 
Our years of experience and our pioneering of the high speed letterhead and mail today for 
illustrated literature 


angle centrifuges guarantee their continued superiority. 
Write for Booklet CE-51 


One of 11 models for different volumes and speeds. 
Refrigerated for special purposes. 


Sere. inc. 


THE H. |. THOMPSON COMPANY 


1721 CORDOVA STREET 
210 FIFTH AVENUE, NEW YORK 10, N. Y. 
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FROM THE CASEBOOK THAT COVERS THE INDUSTRY 


Giant YORK Turbo Refrigeration Systems 
Help Give Tires Longer Life 


In the synthetic rubber industry, huge York Turbo Refrigeration Systems drop coolant temperatures 
down to 10°F . . . creating a tire rubber that gives over 30°] more mileage. 


And when still lower temperatures are needed . . . for continuing research on tires or to help make other 
products, York turbos can plunge brine temperatures to record 


depths below zero. 


Throughout the chemical industry, flexible, durable York refrig- 


erating equipment is helping improve products and improve business. 
And doing it at lowest possible first costs... lowest possible operating 


costs ... and lowest possible maintenance costs. 


If vou have a process that demands cooling, consult the man who 


|. knows industrial cooling best—your nearby York Representative. 


He'll show you how York cooling equipment—refrigeration, air YORK TURBO SYSTEMS 


Either steam turbine or synchronous motor 
more economically than any other. He’s listed in your classified 


i. conditioning, and ice-making—can serve you more efficiently and 
...for refrigeration of industrial processes. 


phone directory. Or write York Corporation, York, Pennsylvania. 


THE BIG ADVANCES COME FROM YORK 


HEADQUARTERS FOR REFRIGERATION AND AIR CONDITIONING 
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DOUBLE THE VALUE OF 
_ YOUR PUMP 


Pume Shown: External Gear & 
Bearing Bracket Type tor non. tubric at- 
700 GPM: Diecherge 1000 PSI tor 
viscous $00 PS! for water. 


TYPICAL CHOICE 


low Motor (or 
high speed motor plus 
reduction gearing) 


SCREW PUMPS 


When you choose a Sier-Bath Screw Pump 
your total investment is about the same— 
but you get a pump worth twice as much: 


investment 


Sier-Bath Screw Pump. .. .. $1570.00 


TOTAL 


Sier-Bath Screw Pumps are more de 
need less maintenance, and 
last longer than the types listed in “A”™ 
Because their axial flow allows low 
RPM, 


and easier to 


pendable, 


liquid velocities with 
they use less expensive 


higher 


ect) high speed motors. As these motors 
provide service equal to that of low 
speed motors—and as Sier-Bath Screw 
Pumps provide superior service 
is the right choice. 


for further information, see your local Sier-Bath Representative, or write to 
Sier-Bath GEAR and PUMP CO., Inc. 
9259 HUDSON BLVD.. NORTH BERGEN, N. J. 
Also Manufacturers of Gearex Pumps, Precision Gears and Flexible Gear Couplings 


~ 
<= 


Mopern TIME 
COST savers BuiLt BY... 


RC L Conveyor UNITS 


These standardized units can be 
used as extensions to present con- 
veyors, as individual conveyor 
units, or to build a complete flow 
system of belt, line roller, and 
gravity conveyors. The Handidrive 

“package” consists of drive and 
takeup units, end roller assemblies, 
intermediate framework, supports 
and hangar — everything needed 
to make complete conveyors. Flex- 
ible and adaptable to many needs. 


AVITY & POWER 


CONVEYORS 


Save Time Loading — UNLOADING 
with the EXTENDOVEYOR 


This compact, mobile, easily man- 
euverable power-belt conveyor unit 
extends to 46’ in either direction 
and retracts to 9 10”. Reaches into 
cars, trucks, trailers. Handles 
boxes, bags, bundles, cartons, crates, 
cases weighing up to 150 Ibs. 
Available in two models — 1 way 
stretch and 2 way stretch — and 4 
sizes. Write for Extendoveyor 
Bulletin — address Dept. CM-52. 


STANDARD CONVEYOR COMPANY 


General Offices: North St. Paul, Minnesota 


Sales and Service in Principal Cities 


— 


REQUIRING POSITIVE CONTROL 
OF PRESSURE. TEMPERATURE. 
LIQUID LEVEL ETC. 
Hove What Experienced Engineers Wont, 
POSITIVE SAFETY 
EASE OF INSTALLATION 
CONVENIENT ADJUSTMENTS 
\ , YEARS OF DEPENDABLE PERFORMANCE 
CONTROLS PERFORM IMPORTANT 
(| RESPONSIBILITIES, AND SHOULD BE| 
) SELECTED WITH DISCRIMINATION } | 


_MERCOID > | 


WRITE FOR CATALOG 7 00 -- PLEASE 


— 


ENTION THIS PUBLIC ATION 


THE MERCOID CORPORATION 
4201 BELMONT AVE. CHICAGO 41 ILL 


TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 


HYDROSTATIC GAUGES 


FOR ALL PURPOSES 
PRESSURE VACUUM DRAFT 
DEPTH & ABSOLUTE PRESSURE 

DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


491 GETTY AVE., PATERSON, N. J. 
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1 KVA FRAME SITE—OPEN KVA FRAME SITE—OPEN 
TYPE FOR 11S VOLTS, 400/ TYPE FOR 230 VOLTS. 400/ 
TYPE FOR 28 VOLT, 400 800 CYCLES, SINGLE PHASE 800 CYCLES, THREE PHASE 
CYCLES, SINGLE PHASE ~ SERVICE, 0-115 VOLTS, 30 Duty, 0.230 vo.rs, 30 
DUTY, 0.28 VOLTS, 4 AMPS. amps OuTPUT AMPS. OurpuT 


KVA FRAME SITE EN 
CLOSED TYPE FOR TIS 
VOLTS. 3890/1600 CYCLES. 
SINGLE PHASE INPUT. 0-130 
VOLTS, 40 AMPS. OUTPUT 


MIDGET FRAME SITE — EN- 
CLOSED TYFE FOR 120 
VOLTS, 400 CYCLES, SINGLE 
PHASE DUTY. 0.120 VOLTS, 
10 AMPS OUTPUT 


rrr 
2 KVA FRAME SITE — EN ip 
CLOSED TYPE FOR 115 ‘ "i 

SINGLE PHASE INPUT 0-130 
4 VOLTS, 15 AMPS. OUTPUT 


For 400-800 cycie OPERATION 


...SHIPBOARD, AIRBORNE, GROUND, MOBILE EQUIPMENT 
WHERE SPACE AND WEIGHT SAVINGS ARE VITAL 


THREE BASIC FRAME SIZES 


>= MIDGET 1KVA 2KVA 
—— ENCLOSED AND ENCLOSED AND ENCLOSED AND 
OPEN CONSTRUC- OPEN CONSTRUC- 


OPEN CONSTRUC- 
TION IN RATINGS TION IN RATINGS TION IN RATINGS 
UP TO 1/2 KVA UP TO 1-1/2 KVA UP TO 2-1/2 KVA 


Weight and space must be conserved in shipboard, airborne and allied equipment for national defense 
needs. By operating electrical apparatus at 400 cycles and higher frequencies, this is accomplished. 
Since variable transformers are a necessary component in much of this equipment, a complete stand- 
ard line of POWERSTAT variable transformers is now available. A wide range of types is offered 
to meet BU Air, BU Ships, Air Corps and Signal Corps specifications. Standard types are built to fulfill 
the demands of adverse operating conditions including excessive shock, vibration, bounce; high 
humidity; low and high ambient temperatures. 

Standard types are described in Bulletin P552H. Send for your copy today. If a standard assembly 
does not meet your exacting requirements, our engineering department will work with you to build 


a POWERSTAT to your specifications. 


WRITE TO: 
1405 THURE AVENUE, “ 
BRISTOL, CONNECTICUT BRISTOL, CONNECTICUT 


TRANSFORMERS © VARICELL D-C POWER 
© POWERSTAT LIGHT DIMMING EQUIPMENT 


499 


@ STABILINE AUTOMATIC VOLTAGE REGULATORS © POWERSTAT VARIABLE 
SUPPLIES © VOLTBOX A-C POWER SUPPLIES © SUPERIOR 5-WAY BINDING POSTS 
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the FULL-VIEW 


ROTAMETER 
Dowel Pins are the difference 


ajojojeJ 


& stainless steel dowel pins precisely align the side 
plates and end fittings and are the keys to quick, 
trouble-free assembly and maintenance. The metering 
tube is installed after the frame is completely assem- 
bled. Tube breakage due to strain and misalignment 
is thereby eliminated. It’s as simple as placing a round 
peg in a round hole. 
Check These Advantages! 

Low Maintenance 

Corrosion Resistance 

V Greater Operating Safety 

V Certified Accuracy 
You will find these and other important advantages in 
Brooks FULL-VIEW Rotameters. 

Write for Bulletin No. 110-E. 


ROTAMETERS BROOKS Darnell 


every serdce ROTAMETER 


with emphasis on SERVICE | COMPANY Ea CASTERS 


If you want maximum 
floor protection, econo- 


NAGLE PUMP i ¥ my and efficiency De- 


BEST FRIEND © extra long life of satis- 


factory service..... 


Nacte Pumps are designed 
to eliminate shut-downs and maintenance. The 2!/," type “AW” self- A TYPE AND SIZE 
priming pumps shown feature an easy-to-clean basket strainer, clamp-on FOR EVERY PURPOSE 
quick-off end plate, readily accessible stuffing box, fast sleeve type slip- ° 
page seal adjustment and split-bearing stand—top half lifts off. Pump 
can be rapidly dismantled. Variety of drives. Water end parts of the 
corrosion resistant alloy best suited to your needs. No wonder more and 
more chemical plants are standardizing on 
Nagles. A wide range of horizontal and 
vertical shaft pumps — ALL for corrosive 
and abrasive applications. Get the facts! 
TWO 214" TYPE PUMPS, SHOWN DARNELL CORP, 
ABOVE, ARE HANDLING A CHEMICAL SOLU- DOWNEY, (Los Angeles County) CALIF. 
TION AT A MIDWEST PROCESSING PLANT. 60 Walker Street, New York 13,N.Y. 


NAGLE PUMPS, INC. 36 North Clinton, Chicago 6, Illinois 
ae 1235 CENTER AVENUE, CHICAGO HEIGHTS, ILLINOIS 


PUMPS FOR AND CORROSIVE APPLICATIONS 
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FILTER Names Like These 
CLOTH Are Making News in 


ALL KINDS 
Westinghouse 


New plants, manufac- 
turing a wide diversity of 
products, are streaming 
into Alabama. They came 
Filter Twills and Chain Cloths to manufacture more ad- 
Filter Flannels etc. for Plate & , vantageously and to serve 
Frame Presses, Sector Filters, better the South’s grow- 
ing markets. Last year 
private capital investment 
in new factories in this 
State broke all records. 
Established industries are 
spending millions for ex- 
pansion to meet increased 
demands. Here are names 
you know that are helping 
speed Alabama’s wide- 

GEN spread industrial develop- 
ment. 


(Sj. FEW OF ALABAMA’S MANY NEW PLANTS 
WM.W.STANLEY CO.Inc. Where They Located — What They Make 


401 Broadway New York 13, N.Y 


Write for Samples. Submit Details 


WESTINGHOUSE ELECTRIC CORP. BORDEN COMPANY 

Reform—Electric Lamps Demopolis— Formaldehyde and 
THE CHEMSTRAND CORPORATION Syathetic Resins 

Decatur—Synthetic Textile Fibers ng CHEMICAL @ DYE CORP 

arrett Division 
of ALABAMA,” Inc. Birmingham Reofing and Siding 
\ MATHIESON-ALA. CHEMICAL CORP. ESSEX WIRE CORPORATION 
“Vibreting”’ Melatesh—C hemi Birmingham Wire Specialties 
GENERAL ‘COMPANY WHITTEMORE CORPORATION 

BEAUNIT MILLS, Inc. Birmingham— Fabricated Steel 

Childersburg- Rayon Products 


BORDEN METALS PRODUCTS CO. THE ENGLANDER COMPANY | 


SHAKERS Leeds—Steel Gratines Birmingham- Sleep Products 
HAYES AIRCRAFT COMPANY VANITY FAIR 


Birmingham—-Aircra/t Modification Escambia Mills, Inc ] 
APPLETON ELECTRIC COMPANY Atmore and Demopolis— Lingerie 
Trussville—Electric Fittings GENERAL AMERICAN TRANS. CORP 


Birmingham Metal Fabric ation 
INTINENTAL CAN COMPANY 
= eld—Tin y Sheet Processing GERRARD STEEL STRAPPING CO. 


Birmingham Steel Strapping 
AMERICAN SMELTING & REFINING SOUTHEAST JOSLYN COMPANY 
COMPANY Birmingham— Pole Line Equipment 


Federated Metals Division 
Birmingham Non-ferrous Metals RIEGEL TEXTILE CORPORATION 


Eliminate Re jimang Greenville—W ork Gloves 
all BE - * 


Guesswork Birmingham “Joins all communities 
in Alabama in extending all these 
of industries a cordial welcome, 
est samples 
@Use standard 8" Screen Scale | IRMINGHAM 
Testing Sieves COMMITTEE OF 100 
eA reset timer for accurately 
timed test periods 
eControlled electromagnetic vi- 
bration—no motors, pulleys, etc. 
Write Today for FREE Catalog Folder 


SYNTRON CO. 


610 Lexington Ave. Homer City, Pa 
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3-WAY FULL AREA, 
PACKLESS 
SOLENOID VALVES 


PIPE SIZES: 
1, 1%, 1% and 2 inches 


We this valve 
equipment fe pressure must - 
ternately applied and exhausted as, for 
example, with diaphragm motor valv 
air or hydraulic cylinders, etc. Classed 
as Bulletin 8331 ASCO Valves, here are 
a few specifications: maximum pressure 
125 to 250 pounds; minimum pressure 
10 to 20 pounds. Suitable for handling 
air, water, gas, oil and other non-corro- 
sive gases or liquids up to 180°F, 


Since the automatic control of any alter- 
nating application and release of pres- 
sure is so important for efficient opera- 
tion, we suggest that you bring your 
problems to the attention of our engi- 
neers whose experience goes back nearly 
40 years. 

If you have recurrent and varying needs for 


automatic control valves. s. should have our 
General Valve Catalog No. 2 


When in need of Automatic Transfer Switches, Remote Control Switches, Contectors, 
Releys, and Speciclized Electromagnetic Controls, come te ws. 


Aulomatic Switch Co. 


381 LAKESIDE AVENUE - ORANGE, NEW JERSEY 


V-51-4 


of any stock you want to 


-PULVERIZE 


Catch tramp iron 


You will receive an Engineering Report 
based on our Test Grind with the 


SCHUTZ-O’NEILL PULVERIZER 


De you have a production problem on stocks you grind, to get » 4%" with @ 
desired uniformity or fineness? Are you looking for increased $5 h* Schutz-O’ Neill 
output with o cost why method? Profit by Schutt O'Neill's | SUPER-MAGNET 


experience 
pulverizing of any 


imost 60 = in the rapid, dustiess, accurate | Stondord equipment on feeders 


for Schutz-O'Neill Pulverizers. 


ap to 3000 por howe 


The finest development of 
Centrifugal air-force pulverizing 


For extremely fine grinding and uniformity 
of product, the principle of centrifugal im- 
pact with product carried by the air stream, 
has never been surpassed. Schutz-O'Nellig 
Pulverizers utilize this principle te 
the fullest degree. 


You will receive your pulverized 
stock plus our Engineering Report 
frames, ter single or multipis Giving recommended equipment, 
methods and mill plans. Literature, 
upon request. 


Minneapolis 15, Minnesota 


TEFLON FLEXIBLE 
SEAL CAGES 


USES 
CHEMICAL & POWER PRODUCTS 
have developed a one piece, flexible 
Teflon seal which may be snapped 
over the shaft for easy installation 


| or may be easily removed in the same 


ADVANTAGES 


Teflon seal cages will not score if 
they should contact the shaft or 
sleeve during operation. Pump manu- 


_ facturers have found that they can 


be more easily installed than metal 
seal cages and do not get lost during 
shipment. Being flexible and in one 
piece, they can be snapped over the 
shaft prior to shipment. Their con- 
struction provides a seal cage that 
will not bend or collapse under ex- 
treme gland pressure. 


HOW TO ORDER 
Specify Pump manufacturer's name, 
model and size. If intended for a 
reactor, agitator or other type of 
process equipment, give shaft diame- 
ter and bore of stuffing box. 


CHEMICAL & POWER 


PRODUCTS, Inc. 


11 Broadway, New York 4, N. Y 
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7 | 
| manner. 
cep for a test grind does not obligate you. —— ek 
| 
301 Portland Ave., 
502 
| 


Your Guide to 
PROFITABLE 


DRYING 


Dryers make 

Special features an tages 
Seandard-Hersey Dryers, Kilns, Coolers 
+ Calciners ‘piloc’’ dryer 


peobleme. W rite for Balleus 508. 


‘Drvers 


5045 Boyle Ave., Los Angeles 58 
123-45 Newbury St., Boston 16 


WHERE TO BUY 


Featuring additional Equipment Materials, Supplies and 


W. P. HEINEKEN, Inc. 
Engineer & Manufacturer 


DRYERS 
KILNS... 


For all purposes 


50 BROAD ST. 
New York, N. Y. 


For Quality Controi 
of Viscosity Use the 
NORCROSS 
Recording-Controlling 
VISCOMETERS 


Viscosity Range: 2 to 209,000 c.p. 
Applicable to: 
ADHESIVES PAINTS 
FOOD PRODUCTS RESINS 
PETR PRINTING 

SYRUPS SOAP 
Con be used for: 


or vacuum, 
applications. 
Give you: 
Greater Production Improved 
Labor Savings Lower Costs 
Write for illustrated booklet 
NORCROSS CORPORATION 


242 Newtonville Ave. Newton 58, Mass. 


TEXTILES 


SYNTHETICS 
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MAGNA cove. 


Plant: - HASKELL, NEW JERSEY 


Where To Buy Section— 


other advertising in this 
wit these additional annow 


SPECIALISTS IM ALL 


RESISTANT 
PIPING MATERIALS 


TO YOUR SPECIFICATIONS 


e PIPE 
e VALVES 
e FITTINGS 
e FASTENINGS 


STAINLESS @ ALUMINUM @ SARAN 
HARD RUBBER POLYETHYLENE 
TYGON USCOLITE EVERDUR 


(Reference No. CE 552) 


RAY MILLER 


254 NORTH 10th STREET, NEWARK 7. N J 
HAYS STREET, HOUSTON, TEXAS 
4240 KANAWHA TPH SO CHARLESTON 


RESISTANT MATERIALS 


CONSTFI'CTION 


CHEMSTEEL COMPANY. INC 


501 Chemstee! Bidg Walnut St. Pittst: ah 32. Pa 


Send date on Engineering & Construction fectlities for 
ACID-ALKALI-PROOF CONSTRUCTION 


(MERSEY Service for the Process Industries 
Manufacturers | 
ow 
3 
COMPLETE STOCKS—Prompt Shipment 
ry products ond services essential fo efficient 
PL 
FEED 
— 
a 
WEIGHT of processing & storage tenks & flooring. 
MERRICK SCALE MFG. CO. 
171 SUMMER ST., PASSAIC, N. J. STARE. 
503 


PATENTS 
REPORTS 
TESTING 


PROFESSIONAL SERVICES 


PLANT DESIGNS 
INVESTIGATIONS 
GENERAL CONSULTING 


CHEMICAL AND BACTERIOLOGICAL ANALYSIS 


MANAGEMENT 
TRANSLATIONS 


400 Madison Ave 


R. S. ARIES & ASSOCIATES 


Chemical Engineers & Economist 
COMMERC Al DEVELOPMENT 


Initial Operatic 
of New Pr 

~w Product 


Pants 


pre 
EL-5-1490 New York 17, N.Y 


When you need a SPECIALIST 
in a hurry... 
Service 


most direct method of con 
~ who may be available 


Professional 
offers the quickest. 


PROCESS RESEARCH, INC. 


Chemical @ Mechen.cal 


. Development, Economics, 
Process Equipment and Machine Design, Site 
Searches, Plant Layouts, Investigations 
2905 Vernon Place 


BADGER 


CONSULTING CHEMICAL ENGINEER 


Pvaperation, crystalizetion, and Heat Trans: 
© plants for salt and caustic soda; Complet 


lhowtherm installations 


09 South Mate Street Ann Arbor, Mic! 


KNOWLES ASSOCIATES 
Chemical Metallurgical —Mechantca! 


Consultation — Design 
Complete Plants Equipment 
Heavy Chemicals Ore Dressing 
19 Keetor Street New York 6, New York 
Bowling Green 9 5456 


CARBON DIOXIDE. 
Packard Building 


GUSTAVE T. REICH 


Consulting Chemical Engineer 


DEVELOPMENTS OPERATION 
J 


(omeulting 


J. PAUL BISHOP. AN ASSOCIATES 


Chemical 


Specializing in 
ening, Metimating and Engineering of New 
and Modernizing of Old F and Chemica! 


Plants and I 


Known 
P.O. Box 48 
bampeign 


Engimervs 


KOHN & PECHENICK 
Conaulting Chemical Engineers 


Plants Process Equipment 
DESIGN 
Reports Trouble - Shooting Appraisals 
282 Huron St Brooklyn 22, N. 


SANDERSON & PORTER 


Engineers and 


Constructor 


Chicago . San Frar 


CARL DEMRICK 


Technical Translation 


Send for ¢ ala 


So. Broadway Yonkers, N. ¥ 


THE KULJIAN CORPORATION 


Consultants @ Engineers © Constructors 
Chemical ¢ Industrial ¢ Process 


200 N. Broad St Phila. 21, Pa 
Offices Throughout the World 


J. E. SIRRINE COMPANY 


E ngineers 


Plant Design & Surveys covering Chemical 
trechemical and Metallurgical Produet 


Water Supply & 


RICHARD F. ENNIS, JR. 


Consulting Chemical Engineer 


Pngineering ani Economic Studie» 


Design Development — Research 


JACKSON D. LEONARD 


Chemical Engineer 


“grams for the Process Indust 
rams Utility Conservation 


sten Cost & Economic Analyst 
Process Design Process Imporvement 
”) Spring Street Metuchen, N. J 


EVANS 
RESEARCH AND DEVELOPMENT 
CORPORATION 


MARCUS SITTENFIELD 


Consulting Chemical Engineer 


N Equipment 
VEYS - Technical 


DEVELOP MENT - Product 
tered Profeasional Engineer 


Philadelphia 2 


C. L. MANTELL 


Consulting Chemical Engineer 


Organic and Inorgante Chemistry 
Proce Product 
Bast St New 17, N 


Process and Engineering 
Development 


1ST Washington Street New York 13, N. Y 


R D. SNELL, INC. 


Chemists incerta 


neluding chemists, engineers, bac 


your chemical and engineering 


Consultant and Your Business 
St Ne Yor 11, N 


FRASER-BRACE 
ENGINEERING CO., INC. 


Denons Engineera Constructors 


MELVIN NORD, DR. ENG. SCI., LL.B. 
Consultant in Legal and Technical Problems 
REGISTERED PROFESSIONAL ENGINEER 
CHEMICAL ENGINEER 
PATENT ATTORNEY 


Detroit 1, Mich 


NICOLAY TITLESTAD CORPORATION 


Chemical Engweer 


nsultation Complete Plant. 


N.Y. 18 PE-6-0010 


GEORGE H. KENDALL 


Consulting Mechanical Engineer 


Cost Rede m Stud Process or Prouct 

Redesign Existing | ts for Grea Profit 
Trouble Shyoting Production. De ‘ Probier 
A ma Me Contre 
New Ike Pater s gation 

New Products & Proce Engineering Studies 

o el. Darier 
Norton Height Darter Co 


JAMES P. O’‘DONNELL 


Engineers 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 
Desion Procurement Construction Supervision 
Start-t 
» Broadway, New York 6 


THE J. G. WHITE 
ENGINEERING CORPORATION 


onstruction - Reports - Appraisals 


road Street, New York 4 


CHEMICAI 


Cineinnati 19, ‘hie 


WASTE DISPOSAL 
Philadelphia. 


F NGINEERING 


d 
wh 
, 
Elec \ 
Cost Reduction yey 
Proce 
Re 
Lincoin- Liberty Bldg Philadelphia 7, 1411 Walnut St 
| FOSTE 
Rew 
f tabora sand ays plant are available for 
bie 
Writ 
| j 29 West 15th y 
| 
Desien 
iphurie acid phosphoric acid 
pment oxk ion of arame 
Metallurgica Explosives, & Industrial I"lants nitr — 
R Pr ~ lustr rplus dioxide carbon bisulphide 
Kast 40th &., Now ¥ (64 W. 42nd Street, 
504 Ma 19 


SEARCHLIGHT SECTION 


EMPLOYMENT 

UNDISPLAYED RATE: 

$1.20 fine, minimum 3 lines. 
Te figure advance payment count 5 average 

words as line. 
POSITION WANTED INDIVIDUAL SELLING 
a rote is 
m 


OPPORTUNITY undisployed 
one-half of above rate, 
?ROPOSALS, $1.20 a line an insertion 


BUSINESS «+ 


OPPORTUNITIES 


INFORMATION 
BOX NUMBERS count os one odditionc! 
ods. 


DISCOUNT of 10% if full payment is mode 
in edvance for four consecutive insertions of 
undisplayed ads (not including proposals). 
EQUIPMENT WANTED or FOR | SALE ADVER- 
TISEMENTS bie only in Style. 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 
The advertising rate is $11.80 per inch for ali 
advertising appearing on other then @ con- 
trect basis. Contract rotes quoted on request. 
AN ADVERTISING INCH is measured 7/8 inch 
vertically on one column, 3 columas—30 inches 
—te poge cet 


NEW ADVERTISEMENTS Address N. Y. Office, 330 W. 42nd St., N N.Y. 


CONFIDENTIAL COUNSELLING 
ON ALL 
PERSONNEL PROBLEMS 


Te EMPLOYER and EMPLOYEE 
EXECUTIVE—(All Branches) 
ENGINEERING—(AI Phases) 

ADMINISTRATIVE—ACCOUNTING 
SALES—ADVERTISING 
ta Salary Brackets $5.200—$50,000 
NATIONAL COVERAGE 
rience or personnel 
Wm. H. Bruce, Mgr. 
EMPLOYMENT COUNSEL 
Suite 500 7 W. Madison St. 
Chicage 2, i. Financial 6-2100 


Box CE 698, 221 W. 41 St. 


National organization seeks capable graduate engineer 
with experience in viscose rayon manufacture or related 
experience, Headquarters New York. Salary open. 


Send complete resume including age and salary data 


New York City 18, N. Y. 


ENGINEERS 
TEXTILE PRODUCTION MGR.., $12,000 
noo], exp. this line. 
FACTORY MG‘R., $15,000 
omnes subber b’k gr'd. 
Cali, write or wire: ADYS HUNTING 


AKE PERSONNEL 
7 W. Madison St Chicago 2. 1 


REPL IBS (Bor No.): Address to office nearest you 
330 W. 42nd St. (36) 
520 N. Michigan Ave. 

AN FRANCISCO: 68 Post 8t. 


(11) 


POSITION VACANT 


CHEMICAL ENGINEER—Challenging position 
for man with exceptional ability, initiative 

and minimum of 10 ye 

vise production for established organic 

cal manufacturer. Write fully including recent 

photograph. P-3837, Chemical Engineering 


SELLING OPPORTUNITY OFFERED 


SALES REPRESENTATIVE wanted—Phenolic 
Resins. Willing to make commission arrange- 
ment if so desired. Our men have been advised 
about this advertisement RW-4172, Chemical 
Engineering | 


= | 
EMPLOYMENT SERVICES 


SALARIED POSITIONS 600 to $35,000. We 

offer the original personal employment serv 
ice (established 42 years) rocedure of highest 
ethica' standards is individualized to your per- 
sonal requirements. Identity present 
position protected. Ask for partic Ww 
Bixby. Inc., 260 Dun Bidg., Buffak 


SAL ARIED PERSO NNEL, $3,000-$25,000 This 
confidential ° established 1927, 

geared to ne high grade men who eS . 

a charge of nm under conditions assur- 

if employec protection to present po- 

and address only, for detaltls 

a Jira Thayer Jen 

Dept. B 1 P . St . New Haven 


POSITION WANTED 


EXECUTIVE CHEMICAL Engineer — Regis- 

tered PE, 60, with substantial experience in | 
plant management and engineering in alkali 
and organie field. Excellent record of getting | 
resulta. Seeks positien o responsibility in 
plant management, multi-plast production su- 
pervision, engineering. er consulting organiza- | 
tion. PW-3919, Chemical Engineering 
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Chenica 


Technical service on new con- 


485 Sth Avenue, New York, N. Y. 


SALES ENGINEER WANTED 
To Sell Chemical Process Equipment 


A chemical engineer or with equivalent know!l- 
process 


eventually heod up soles department of lorge 
Cincinnati, Ohio company. Must be able to 
travel. Salary plus commission. Write previous 
experience, qualifications, enclose photo if pos- 
sible. Replies confidential 


SW-4155, Chemical Engineering 


620 N. Michigan Ave., Chicago 11, Il. 


Latin American Service 
We are looking for a man capable of heading 
o Latin American chemical plont after a train- 
ing period in our factory ive complete infor- 
mation on education, experience, earnings, 
s, etc 
Engineering 
Chicago 11, 


P-4029, Chemica 
520 N. Michigan Ave 


SELLING OPPORTUNITY WANTED 


U. 8. MANUFACTURER « 
and dvenema, with salesmen in Ontario and | 
Quebe office, clerical staff, laboratory, and 
warenouse in Montres wishes to become Cana 
dian representative and distributor for an ad | 
ditional line RA-3998, Chemical Engineering 


FOR SALE 


Yeast Plant, 
nceluding Turbo-Blowers of 
excellent condition, aval able 
delivery from factory now "being shut 
England FS-3504 ~hemica onginee 


chemical specialties 


odera design 
mimediate 

in 

ring 


WANTED 


ANYTHING within reason that is wanted in 
the fleld served by Chemical Engineering can 
be quickly located through bringing it to the | 
attention of thousands of men whose interest is 
assured because this is the business paper they 

read 


Business Opportunity 
Advertising 
on the following page 


EXCLUSIVE REPRESENTATION WANTED 

hy AREA by well estab- 
firm tw 


Sow on 
Chemical. Paper 


RW -3647, Chemical 
330 W. 42nd St., New Yo Y 


SALES MANAGER 
INDUSTRIAL WAXES 


Large corporation requires services of 
sales executive having broad experience 
in sales of wax to industrial consumers. 
Applicant should have previous sales man- 
agement in this field and be 
ing sales 
This offers excellent opportunity with old 
. Eastern location. 
Reply completely, giving education, busi- 
ness background, salary desired, etc. 


Chemical Engineering 
New York 36, N. ¥ 


SW-4115, 
330 W. 42 S8t., 


WANTED 
CHEMICAL ENGINEER 


Must be experienced with all phases of water treat- 


licable to a high pressure Uy 
ume com- 

“fuel fired 
throttle 


ment a 
station. also coal and oil analyses—to 
plete charge of laboratory 
boilers, 625-000 KW 
pressure—!050°F /1000°F temperatur 
Also Wanted: CONTROL ROOM OPERATORS 
Electric , inc, 


505 


| 
man — two years experience Aig 
_ process Ability to qu toe 
meet top-level customer per- 
sonne]—some travel required. 
Mr, John A. Abbott 
rae 

Pet. Refineries, 
: 
3 
at 
. Conn 
Ret 
| 
| 
an 


SEARCHLIGHT SECTION 


Maybe hin 
wrong-but- 


Pages from my 


Notebook 
by Lawrence Gelb 


“De Gustibus” 


“Every one to his own taste”, os 
Caesar may have said. There ore those 
among us thet swear by glass-lined 
tonks. “Nothing compores with them” 
“Their virtues ore without number” 
“Their efficiency is beyond compare” 
Others are not quite so complimentary, 
porticularly where used gloss-lined 
tanks are concerned. Oh yes, we hove 
But we're not proud 
We advise their purchase 
only when nothing else will do. Why? 
Because of the hozords attendant on 
the use of corrosive solutions and the 
constont threat of foilure in gloss- 
lined tanks that have been transported 
improperly, poorly set on foundations, 
inadequately tested prior to purchase, 
or stupidly stored. We never feel too 
happy about selling these items to our 
customers! 


Come to think about it, this is no way 
to sell. it may be just a sort of silly 
fancy with us. Moybe we're losing a 
lot of sales. But maybe we ore 

ing @ lot of friends 


What do you think? 


| think gloss-lined 
tonks are wonderful, if 
@ girl wonts to show 
her swimming form, 


NEW PRODUCT 
WANTED 


Southern non-ferrous smelter, desirous 
of di ificati will ider adding 
new product to present line, or might 
build and ge small chemical or 
metallurgical plant. 


Has excellent contacts in the scrap 
trade, good locati and mpetent 
staff. Railroad trackage and other facili- 
ties. 


Favorably located for the southern 
United States and Latin American mar- 
kets. 


Interested firms are asked 
to write to: 


BO-4017, Chemical Engineering 
330 W. 42nd St., New York 36, N. ¥ 


CHEMICAL PLANT 


WANTED 


We are now manufacturing over $20,000, - 
000 in various lines and wish to expand by 
acquisition of assets or stock of one or 
more industrial companies. In our 
tictions the sellers’ problems and wi 
will receive full consideration. Present 
personnel will normally be retained. 


Address all repties 


“Confidential” C. J. GALE, Sec. 
233 Broadway, N Y. 7, WN. Y. BA 7.1819 


CUSTOM REFINING FACILITIES 


Se 


TRULAND cuemicas 
ENGINEERING CO., INC. 


Box 426, Union, N. J. UNionville 2-7360 


WILL BUY 
Cancelled - 


or Over- 
CHEMICALS—DRUGS 
SOLVENTS 
PHARMACEUTICALS 
OILS—PIGMENTS, ETC. 
Chemical Service Corporation 


80-04 Beaver St. New York 5, N. Y. 


WANTED 
Dryers. i Reactors, 
Filter Presses, $/$ and non-corrosive Tankage. 
idle or Set Up Plant 
P. O. BOX 1351 
Church St. Sta. New York 8, N. Y. 


Oldest and 
Largest Dealer 
in Rebuilt 
Chemical 
Machinery 


For 35 years 
Leaders in 
Our Field 
Buy with 
Confidence— 
Sell your idle 
Machinery 


to 
“CONSOLIDATED” 
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SEARCHLIGHT SECTION 


Our 35th Year of Growth 


Thanks to your well placed Confidence 


EXTRAORDINARY OFFER 
RECENT PURCHASE 


1—Devine =21 Vacuum Shelf Dryer, 13 
59x78", Condenser and 


#28 Vacuum Shelf Dryers, 
each 20 shelves 59°x78", surface 
condensers and vacuum pumps. 

2—Ball 6 Jewell #2 Rotary Cutters. 


im one as operated, 
with all accessories a: 


FILTERS & 
FILTER PRESSES 


Disc Filter 6° dia., 2 disc, 100 
sq. ft. filtering area comp/w/auxiliar- 
les. 

iron steam heated, 30°x30". 

frame, 35—40 chambers each. 

1—8'x12 Oliver Lead-Wood Vacuum Filter 
Acid-Resisting. 

3—Oliver Vacuum Filters, incl. 8x12", 11°6 
11°6x18". 

1—ALUMINUM Sperry FILTER PRESS: 
1—30°x30" 45 chambers. 

1—212 Sweetland Filter, 36 leaves 4” c.c. 

1—Kilby nen Ci Filter Press open de- 

P. & F. Filter Press 
chambers, 2” frames. 
EVAPORATORS 


1—Swenson triple effect Evaporator, hori- 
zontal copper tubes, total 1320 sq. ft. 
H.S. Now d ond with 


livery 
1 24x24" 
with 


supporting steel, 
Piping, etc. 
Also used 


condenser, pumps, 


as Finishing 
1—Swenson single effect Evaporator, cop- 
per tubes, 440 sq. ft. H.S. with quper 
fag atecl, condenser, pumps, piping, etc. 


CENTRIFUGALS 
2—42” All STAINLESS STEEL, Centrifugals. 
Amer. T6M Co. with S/S basket, curb, 
casing, shaft unloader and 40 H.P. vari- 
able speed Slip Ring 3/60/440 V 1200 
RPM motor with full controls. Suspended 
bottom discharge type. Now at Newark. 


DRYERS 

2—L.B. Roto Louvre Dryers, 207-10 and 
705-20. 

2—S’x40° Ruggles-Coles direct heat Rotary 
Dryers. 
Also Class A2, 4'x20'; Class XF4, 
54x25". 

1—S'6"'x24" Direct Heat Rotary Dryer or 
Rotary Kiln, welded shell. 

1—7'x70° Louisville Type L. Indirect-Direct 
Heat Rotary Dryer. 


4—Buflovak 5’x12’ double drum Dryers. 


—Devine #7 Vacuum Shelf Dryer, 13 
shelves 40x43. 


2—Buflovak Double Drum Dryers 32'x90” 
pl with staink stee 
l—American 42°x120". 
1—Devine Rotary Vacuum Dryer, 
also 5’x25’. 
Vacuum Drum Dryers, 5‘x10’ 
ith all accessories. 


1—6xS0 welded 


MIXERS 
a and Day 50 gal. double arm 
(Baker Perkins, jack. Mixers, 3,000 gal., 
size 30. type X 


1—100 gal. jack. BP. Mixer, heated blades. 
1—Patterson 110 gal. 8.8. Vacuum Knead- 


340, ~ 120 qt. Glen Mixers, 5/5 
and beaters. 


SPECIAL OFFERING 


1—60” 2 roll Compounding Mill with 
enclosed reduction 
synchronous motor and con 

10—18"x18" 5S opening, 88 ton, hy- 
draulic Presses, steam heated 


JACKETED KETTLES 
1—1,000 gal. Stainless Steel, jacketed 6 


t. 
i—10° dia. x 4° Bartlett and Snow 1800 
with agitator, 9/16" plate, 140 


3—1200 gal. Steel Steam Jacketed Kettles, 
s— ‘kettles, 100, 150, 350 and 600 
jon. 


4— Burkhard 
gal. and So gal’ Dopp abi 
~ 


MISCELLANEOUS 
1—Ball & Jewell #2 Rotary Cutter. 
tingle punch Tablet Machine. 
19 Welded Tonks. 1,600 gal., horis., 
Battery of 4—Steel all welded Jack. Tanks, 


closed = 


- = 

2—Dorr two-stage Classifiers, each with 
= rakes, net length 27", gear re- 
ducer and mo 


1—Allis Chalmers 4 Ball Granulator, 


each with Ball Charge and 3/00/2200 
volt motors. 

4—235047 Raymond High Side Roller Mills, 
each complete with Two 50 HP, 3/60/ 
2200 volt motors, separator, 


i “arm, 24"; 


1—Buflovak 6° Jack. 
izer. 

1—6"x15" Sturtevant Jaw Crusher to 

1—24"x15" Crushing 


8— Porcelain Mills, 
800 gals., 295 23", 90 gal 


ONLY A PARTIAL LIST—SEND FOR COMPLETE LISTING 


The Oldest aud Largest Dealer iu Rebuilt Chemical Machinery 
SOLIDATED PRODUCTS COMPANY inc. 


2015 PARK ROW BLDG. N.Y. 38 N.Y. BArclay 7-0600 Oe 
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a 
ag 
4 
suspended type, bottom discharge. 
4—Traylor Tube Mills, 5'x22’, 5°x20’, 
AS scoop feed. pebble charge. cluich & 
shell 
tubes. Also two 6’x27’ Davenport same 4 exe 
type, also 6'x35" Louisville with stain- 
less steel qubes. Battery of 3—Stee! all welded jack. Tanks, 
open top, 9.500 gal. agitated. ‘ 
1—€’xl4 Hardinge Rotary Counter Cur- 
; 
master 
2—Kilby st. jack. horiz. Ribbon Mixers 
14’x6'6"x?", stuffing boxes, 600 cu.ft. 
4—Micro Pulverizers, Mode 7 
#281, 22TH. Ca 
1—Copper Rectifying jumn, 6 sections, 
30” dia. x 33° high, bubble sop 
1S—Dry Powder Mixers and 5B 
rotary and horizontal ribbon type, 100 ‘ 

to 5000 Ib. : 
1—Capem, 5S.1.F. Capper. cap feeder. 
4—Swenson Walker 

1—Tolhurst susp. Centrifugal with pert. 4 

40° MONEL basket. Bottom 

2 speed, 20 bp. 5 h.p., 3/60/ 

* Motor. All contact parts Monel. Still ei 

. erected, can be seen in operation. ae 
2 
' 
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SEARCHLIGHT SECTION 


LIQUIDATION’ 


FROM NIAGARA FALLS, N. Y. 
Everything must be removed within 30 days. 
) First-class equipment priced to sell. Act Now! ¢ 
AMINES UNIT 


2—6'x47" Absorber Columns. 
1—5'x38" Still. 
1—7'x16' Reboiler. 


2—1,035 sq. ft. Heat Exchangers, 4 pass, 
250 PSI. 


(All equipment mf'd by Braun, ASME welded) 
OXIDATION UNIT 


2—7°9"x19°9" Oxidizers, refractory lined, 


direct fired. 
1—5‘x42° Packed Tower 
2—Roots Blowers, 14°18". 


4—3,460 sq. ft. Heat Exchangers, Whit- 
lock 

1—Refrigeration Compressor, 7,500 CFH. 
295 PSI suction, 1,100 PSI discharge. 


3—Complete Gas Cracking Furnaces, 25’x8'6"x9', with chrome coils and gos burners. 
SULPHUR REMOVAL UNIT 


Thionizers—4'x66° & 12x58’. 
Absorbers—1'6"x58' & 3'6"x58’ 
Seporator—3'x7’. 


Centrifugal Pumps, Cameron size 4LV and 
LR. 2x3, 200 GPM, 150 TDH, bronze 
trom 

2—Gould Triplex Pumps, 6x6. 

3—Woater Meters, Neptune 1'2 style 3. 

Permutit Water Softening System. 

2—Jennings Vacuum Pumps, size $D20. 

24x24" Coal Crusher, single roll. 


Chlorine Removal Tank, 
2—Air Compressors, 12x9, 275 CFM, 30 


PSI. 
(Interconnecting piping & valves are with all units.) 


Pelton Water Wheel, bronze casing, wheel 
& buckets. 

Nash #7 Hytor. 

5—Dracco Dust Collectors, Type AAA. 

Spray Cooler, 

Cast Iron Column, 24”x16’. 

2—Steel Tanks, lead lined, 

2—100M cu. ft., two lift, Gas Holders. 

Large lot Boiler Breeching Cotwalks. 


ABOVE UNITS CAN BE PURCHASED COMPLETE, OR INDIVIDUALLY 


OTHER EQUIPMENT IN STOCK AT OUR WAREHOUSE 


CENTRIFUGES 

40” perforated, steel. 
40” perforated, SS. 
24” Bird, CH. SS. 


COLUMNS 


8'x36'x%%" Absorption (2—UNUSED). 
6'x44'x2'4" Scrubber, 5° heads, 225 PSI. 
Bubble Cap, 19 trays. 
6'x29'8" Bubble Cap, SS, 21 trays. 


DRYERS 


1106-35 Roto Louvre 

Tunnel Truck 9'x35'x9’, cap. 14 trucks. 
Turbulaire N2 Spray, with filter 

Stokes, Rotary, Vacuum, 30”x8’, Complete. 
Buflovak 5'x6’ Atmos. single drum. 
Stokes, 4°x9, Atmos. double drum 


FILTERS 


8'x12' Feinc, all steel 

8x10’ Oliver, wood & steel (3). 
Oliver, oll steel! 

4'x5’ Oliver, SS & Wood (2) 

#7 Sweetiand, 2” spacing, 28 leaves. 
36", 35 chambers, center feed, open 


KILNS—COOLERS—DRYERS 


7'x60'x49" with lifters 

6'x14'x9/16" Struthers-Wells (NEW). 
5‘x67 “5 16" with lifters 

4'x16'x3 with burner & stack. 

96" 

10°x90'x9/16" Allis Chalmers 

86" x110'x34" 

9'6" x8°6"x200'x34" 

24° x24" Sincro Cooler 


70 pine street 


ABOVE IS ONLY PARTIAL LISTING OF OUR INVENTORY 


HAnover 2-4890 


KETTLES 

2,350 gal. ASME, jack’td., agit., steel. 

1500 gal. jackt’d., 

400 Gal. Pfaudler, glass-lined, jack’td..— 
agitated. 

40 gal. SS clad. 40 PSI, jack’td, (4). 

Pfaudler 60” jack’td. evaporating dishes 


MILLS 

6'x8’ Abbe 

6'x8" Patterson 

GP 106 Williams. 

K-200 Kombinator, SS. 

4-roll Raymond. 

5'x22', tube, Silex lined 

Size 1 Allis-Chalmers 

A2 Jettrey 36°x24”. 

MIXERS 

Paddle, 19x24x18', complete w/drive 

Paddle, double shaft, 140 cu. ft. (NEW) 

Readco 12 SA, 88 gols. 

Blystone, 48°x6'7", 500 gals. (2). 

Binks, type TM60, 100 gals. (2). 

Champion, type E, size 2, 110 gals. 

Ajax, +3 Super, gals. 

Sublimator, hor., 4’x10° 

TANKS & PRESSURE VESSELS 

135,000 gal. 30°x26’ w/coils. 

25,000 gal. 
12,000 gal. 8’x32'x'4" (NEW). 
8,500 gal. vert. 8'x23‘x5/16" (NEW) 
4,100 gal. vert. 5'x28’x'4” (NEW). 
3,100 gal. 7’4"x10'x39", type 430 SS. 
3,500 gal 5'x23'x34", 200 PSI (4). 
2,000 gal. 5’x13'7'2", 106 PSI. 
1,250 gal. 4’x14’, 106 PSI. 
1,200 gal. 42° 'x5/16", 125 PSI. 
1,050 gal. 4’x12’x'2", 106 PSI. 
6,500 gal. TANK CAR TANKS. 


NEW YORK 5, N. Y. 


MACHINERY & EQUIPMENT MERCHANTS 


This Equipment Can Be 
On Its Way—Tomorrow 


Stock No Description 

3103 Sperry 36° east won Plate & Frame 
Press 34 chambers: closed 

3294 Shriver 36” Cart tron, Rubber Covered 
& F Press, 34 chambers; 
closed deliver 

3454 Shriver 30° o ast tron Recessed, 37 
Chamber Press; open del. 

3215 Shriver 18" Cast tron Recessed, 26 
Chamber Press; open det 

3327 Special Lot of Filtor Pross Skeletons 
18", 24°, 30°, 36” 

2729 Oliver Dorreo Rotay Vacuum Filter; 
6 x 3; nickel contacts. 

3317 Bird- Young Potery Vacuum Filters; 
2 a4 « 

2535 Sweetiand No. 7 + Lined Filter, 
also Sweetiand No 

3294 Industrial Dp Vertical Filter: 
17 sereens; 1% 


3497/83 Tothurst 40° Extractor with 
Everdur perforated basket; with twe 
speed 20/5 HP moto 

3497/8! Tothurst 26” Tothurst Centrifugal Ex- 
tractor: motorized. 

2945 MA Tolhurst 40° overdriven, seif-balancing 
Centrifugal Extractor: copper pert. bas. 

7% HP motor 


3240/M13 Sharples Super Centrif 
Stainiess Steel 15000 RPM with 3 HP 

3315/E1 Premier Type U3 Colloid Mill, 10° $.S. 
rotor; 36 HP. 

3272/Lt Premier 15” retor Colloid Mill with 
39 HP moter 


3397/P10 Eppenbach QV & Colloid Mill with 
5 HP motor. 


1699,/F2 U.S. Stainiess Steet Coltoid Mill; 
reter with two motors 3 HP. 


3091 Beach Russ Vacuum Pum:s, wet and 
dry. barge selection 

2746 Buffale or Devine Dry Vacuum Pumoe 
x 10". 

9326 Kinney Hi Vacuum Pump Model OVO. 
18” x 14"; 700 CFM. 


FIRST MACHINERY CORP. 
157 Hudson Street, 


New York 13, 


For Sale For Sale 


|—Eppenbach Stainiess Steel Homo Mixer, com- 
plete with a 7’) HP Explosion-Proof Motor 
1—Baker-Perkins 100 Gal. Staintess Steel Mixer, 
double-arm, blades, with 20 hp ex- 
plosion-preof m 
H. Day £2 Gat Mixer 
5—Pebbie Mills 40 to 500 Gai 
Oe | Mixers. 8, 15 and 40 Ga 
HIGH SPEED Rotier Mills x24" to 16°40" 
'—Moter Driven Belt Conveyor. 
Premier Colloid Mills, watercoo 
Mikro-Pulverizers with 10 ho 


SPECIALIZING IN RIBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE. 
JERSEY CITY 5, N. J. 
Phone—DFlaware 2-6695-6 


BOILERS 


10 te S000 HP. 
Diesel, Steam Turbine, 


GENERATORS 


Heavy Power Equipment — 
Industrial — Chemical Process 


NEW ~ RECONDITIONED USED 
DEAN G. STRICKLER & ASSOCIA’ 

1346 Connecticut Avenve, NW 
Weshington 6 0 C. + DuPont 3386 
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DISTINGUISHED SERVICE TQ INDUSTRY IS YOUR ASSURANCE - 


OF TOP VALUES, UTMOST QUALITY AND DEPENDABILITY! 


DRYERS—KILNS 2—Jelfrey 36" x 24", 20" x 12" Hammer Mills. 
1—9'6" x 8°6” x 200’.%4” shell, 4-16" tires complete. 2—Raymend 12°, Separators. 
1—8’ x 135’-%¢” shell, 2-14” tires, complete. 1—2 Roll Rubber Mill 6 ei 12”. 
1—8" x 115*-5¢" shell, 2-14” tires, complete. 2—Mikro No. 1SI Pulverizers, 5 HP motors. 
1—8’6” x shell, 2-14” tires, complete. 1—No. 6 Atomizer, 20 HP motor complete. 
1—10" x 90’.9/16" shell, 2-14” tires, complete. 
1—9'6" x 83°44" shell, 2-16" tires, complete. 
1—6° x 60°44" shell, 2-8" tires, complete. SCREENS 
1—Link Belt 11'6" x 35° Roto-Louvre with hoods, blower, etc. 1—Selectro S.S. double deck 4° x 10’. 


x 20°. 1—Robinson, Rotex Single Deck 40° x 84", 40° x 104". 
4—Louisville Rotary Steam Tube Dryers 6° x 50’, 6° x 30’, 1—Tyler Hummer 4° x 7° Single Deck. 
4°6" x 25’. 5—Tyler Hummer 3° x 5’ Triple Deck. 
3—Buflovak 20, 15, 7 and 5 Shelf Vacuum Dryers 42" x 42”. l—Abbe +2 Blutergess Sifter. 
Rotary Vacuum Dryers 30° x 8’, 3° x 15’, 
x 


1—Blaw-Knox Stainless Steel Rotary Vac. Dryer 42" x 8’. MIXERS—ALL TYPES 

—Buflovak 32” x 100° Atmos. Double Drum. 7—Baker 8 ae 200, 100, 20 and 9 gals., jacketed, double arm, 
1—Single Drum 60” x 80” Flaker. sigma blades. 

1—14 Truck steam heated Dryer 1680 sq. ft. i—Baker Perkins 300 gal. Unidor S.5. 


. 1—Baker Perkins 2 gal. Stainless. 
7 7 
2—Devine 17 shelf double door Vacuum Dryers 59” x 1—Day 100 gal. Cincinnatus jktd, double arm. 


1—Day 30 gal. Imperial jktd. double arm 
FILTERS 10—Day 2002 to 3000 Powder Mixers. 
12—Electric Portable Agitators ‘4 HP to 5 HP. NEW. 


6—Vallez Pressure Filters 360 and 540 sq. ft. Sal R x 
2—Sweetland +12 with 36 and 72 leaves. Say. » © and 80 gut. Pony Stiness. 


1—Sweetland #7 .with 27 steel leaves. 

8 Oliver Rotary Vacuum 11°6” x 14’, x 12", 8 x 10°, x 8", MISCELLANEOUS 
exe Hud. 20—Bucket El steel housings, 34° to 90° centers, 8 x 5” 

3—Eimco Rotary Vac. 8 x 8, 4 x 5S’, & x 4’. to 24" x 8” buckets. 

1—Oliver Rotary Vacuum Pressure Filter 3° x 4° steel. 7—Stokes Vacuum Pumps 15 to 100 CFM. 

1—Oliver 8 x 8 Rotary Precoat Filter, rubber-lined. 1—Milton Roy nay ene-ved Pump, 8.8. and Hastelloy, 10 GPM. 

i—Feinc Rotary Vacuum 8’ x 12° steel with drive, etc. and Recei 20 to 90 sq. ft 

2—Kilby 42” P&F, cast iron, 55 chambers, 2”. 125 on Stainless Steel, jacketed, agitated, 

4—Shriver 36" P4&F, 30 chambers, c.i., open delivery. es. 

1—Sperry 36” R 4. «a b C.L, open delivery. 4—Stokes DD2, D4 Rotary Tablet Machines. 

S—Shriver 30° P6F, 30 chambers, C.I., open delivery. 5—38” dia. Stainless Steel Revolving Pans. 

&—Sperry 24” PSF, 16 chambers. C.l., closed delivery. 1—Nash Hytor Vacuum Pump 440 CFM. 

1—Shriver 24” R d. 30 chamb C.L., open delivery. 10—Olivite Duriron 6 rubber Centrifugal Pumps. 1/9" to 4”. 

3—Shriver 18" R d, 30 chamb C.L., open delivery. 

2—Sperry Aluminum 30° and 24” P&F, 22 and 26 chamb 

i—Shriver Aluminum 12" P4F, 8 chambers. SPECIALS 


1—9'6" x 200’, 44" shell, Rotary Kiln. 4-16" tires complete. 
1—®" x 135’, 59" shell, Rotary Kiln, 2-14" tires complete. 
CENTRIFUGALS 2—Oliver monel 8 x 10° Rotary Vac. Filters. 
1—Bird 48” pended, bottom discharge, steel pert: 1—Rogers Spray Dryers 16’ dia. with all accessories. 
1—Tolhurst 48” Center Slung S.S., perforated basket. 4—Piaudier 100 gal. glass-lined Stills with condensers, 
1—AT6&M 42” Suspended 5S.S., bottom discharge, perforated. rece vers 
6—AT46M 40° Bronze Baskets, bottom discharge, perforated. 4—-Steel 2000 gal. jacketed. agi d, 200 psi R 
1—Fletcher 40” Suspended, Bottom Discharge. S.S., pert 1—Piaudler 350 gal. glass-lined, jktd. agitated Reactor. 
basket. 3—Dopp 250, 150 gal. jacketed, agitated kettles. 
2—Sharples C27, C20, 316 8.5. Super-D-Hydrators. 5—Steel Storage Pressure and Acid Vessels 3500 to 20,000 
1—Tolhurst 32’° Suspended Monel, bottom discharge, perforated. gals. 
2—Bird 36" x 50” solid bowl, stainless. 1—Quadruple Effect Evaporator, brass tubes 16,000 sq. ft. 
1—Sharples P14 S.S. Super-D-Canter. 1—Bullovak VRC, stainless steel Single Effect Evaporator 
4—Sharples +16 S.S. and steel. 94 oq. ft. 
1—Buflovak VRC. Triple Effect Evaporator, 900 sq. ft. 
1—Buflovak 6° dia. Vacuum Crystallizer. 
2—-NEW Absorption Towers, 13.500 gal. cap. 
PULVERIZERS 190—Steel Tanks 9000 to 100,000 gals. 
3—Raymond 5 roll, 4 roll High Side Mills complete. 9-Sahates Gente 200 to 1000 sq. tt 
1—Bauer 36" Attrition Mill HP motor. 
17—Patterson, Abbe Pebble & Ball Mills 60 to 1000 gals. 


2—Premier Colloid Mills 8” dia., $.8. Write, wire or telephone for complete intormation! 
1—Eppenbach QV7 Colloid Mill. 


BRILL EQUIPMENT COMPANY | 


“Member American Rebuilders Association 


2401 THIRD AVENUE NEW YORK 51, N. Y. 
Telephone: CYPRESS 2-5703 Cable: BRISTEN, N. Y. 
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Rebuilt For New Machine Accuracy 


SS 555555 


At Tremendous Price Reductions 


International Stainless Steel Straightline 
Vocuum Filler, 160 per minute. 

Resina LC Automatic Capper. 

CRCO New 
Labeler 


Way MH Wraparound 


S. & S. Gl, G2 G6 Auger Fillers. 

Stokes and Smith Model HG88 Duplex 
Auger Powder Filler. 

Colton 2 & 3RP Rotary Tablet Machines. 

Stokes 90D Tube Filler & Closer. 

Stokes 2C Cream Filler and Closer. 

Triangle Package Elec-Tri-Pak G2C, G25, 
A2C, N2CA and A6CA Fillers. 

Filler 4 Head Stainless Stee! Filler. 

Horix S. S$. 14-head Rotary Filler. 

Standord Knapp No. 429 Carton Sealer. 

Mikro 4TH, 3TH, ISH, Bantam Pulver- 
izers; Jay Bee U!, Schutz O'Neill Mills. 


3500 gal. working cap. Steam-Jacketed, 
Double-Arm Mixing Tanks for mixing, 
storing or of your rial 


Tri-Homo #6 S. S. Colloid Mill. 

B. P. 150 gal. Unidor S. J. D. A. Mixer. 

Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gals., with and without 
Jackets, Single, Double Arm Agitators. 


Act Now for Choice Buys 
Tell Us All Your Machinery Requirements 


UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette Street New York 12, N. Y. 


SSS SS SS SSS SS SSS SSS SESS SES SEED SDD 


Established 


Robinson #4, 800 Ib. S. S. Dry Powder 
Mixer, Sifter and Elevator. 

Boker Perkins and Readco Heavy Duty 5 
to 150 gals. Double Arm Jacketed 
Mixers with Sigma or Fish Tail Blades. 

Ross, Day Pony Mixers, 8, 15 gal. caps. 

Day, etc. 100 to 2500 Ibs. Powder Mixers. 

85 gal. S. S. Jacketed and Mixing Kettles. 

Huhn Steam and Gas Fired Rotary Dryers. 

Kent and Lehman 3 Roll Mills. 

Allis Chalmers, Great Western Sifters. 

J. H. Day 7° x 40” S. S. Single Deck 
Sifter. 

Pony M, ML, Auto. Duplex Labelrites; 
World Rotary, Straightaway Labelers. 

Pneumatic Scale Cartoning Line. 

Miller, Scandia, Hayssen Wroppers. 

Package Machy. Co. FA4, DFl Wrappers. 


SSS 55555555 


CLASSIFIERS: 6—Akins and Wemco 54” ond 
78", single screw, double pitch, weir type 
220/440 volt motors, all in new condition 
Three of the above located near Reno, Ne- 
vedo. 2—Dorr 8 «x 39 rake, one with 16° 
and one with 22° bow! New condition. 


DRYERS or KILNS: 2—10 ft «x 90 ft, heavy 
duty, with or without auxiliary equipment, 
condition like NEW. One located in Minne 
sota. 1—Kiln 4 ft. dio. 65 ft., complete 
with all equipment, oi! fired, like NEW 


AIR SEPARATOR: 1—Bradley 16 ft, with or 


without 100 H.P., 440 volt, motor 


PULVERIZERS: Hardinge Mill size 5 ft. x 22”, 
steel lined, complete with disc feeder and 
30 H.P. motor, 1—S’ v 36”, silica lined 
}—Sturtevant Ring Roll Mill, x 
4 Eimco Ball Mill complete with liners, ball 
charge. V-belt drive and 20 HP. motor and 
control. NEW condition 


COMPRESSORS: Worthington DC2, 29/181, x 
21, 600 HP. synchronous motor, 440 volts, 
with all auxiliary equipment. 4—Ingersoll 
Rand diesel portable, 500 cu. ft. @ 100 Ibs 
pressure. NEW 1951 


MONORAIL CRANE 
runwoy 
shell 


3 tons capacity, 90 ft. 
1 yd. Hoyword motor driven clam 
220 volts, 0.C 


BOOT BUCKET ELEVATORS: 2—Fully enclosed 
Chain Bucket Elevators 24” x 48” x 40° 
centers, buckets 9° «x 12” x 7” deep, 
links 249" = 4", bucket to bucket center 
16", with 10 H.P_ motors and speed re- 
ducers, 220/440 volt, AC 


SCREW CONVEYORS: 1—16" = 10°, 1—16" x 
12’, complete with motors, reducers, etc 


A. J. O'NEILL 
Lansdowne, Pa. 
Phila. Phones: MAdison 3-8300—3-8301 


NEW AND GOOD-AS-NEW EQUIPMENT 


Tanks, new, 100 and 
231) Staintess Tanks— 

Tank No. 430 Creme, vat. 7 
deep. dished bottom, % pla 

20—Steam Jacketed Kettles, Stainiess Steel, Copper 
& Aluminum gal 

t—Copper Evaporator, steam jacketed. x 

60—New Pressure Cookers, 18° & 24°x28" 

50—Pumps—steam and electric 

i—New Glass Nash Centrifugal Pump, 160 gpm 

'—Jeffrey Vibrating Conveyor 15 12” wide 

1—Buflovak Jacketed impregnating Tamk 42°x52". 

« 6 Sturtevant Jaw Crusher 


SPECIAL ~ gal 


gal 
dia. 10° 


i—Ribben type Mixer, steam jack 

'—Model 16 Staintess Stee! 

3—New Drum Roller 

'—A.F. Bartlett Hoe Mill 

1—Sweetiand Filter No. 5—! 

i—Stainiess Steel Jacketed Filters 

2—Plate & Frame “—open del. 

$—Tanks 100.000 gals. ea 

i—Shriver 18° Aluminum “Fister 9-plates 9-frames, 
closed delivery 

‘—Stokes Rotary Tablet Machines 

10—New Sharples Oi! Purifiers 

6—New Clevon Can Filling Machines. 


Steam jacketed Kettles with Turbo Agitators. 
Tube 


H. LOEB & SON : 


Manganese Lined, with motor 
Mili x 22, lined 


4643 LANCASTER AVE. 
PHILADELPHIA 31, PA 


FORK LIFT 


PULVERIZERS—Wms. LG 1, Raymond 
zi-w/ecyl. Sturt. Ring Roll 21—Jeff. 24 
x 36, 24 x 36 


Pn. Tires—Ross 


MILLIS, x 16° x 48” 
22 10° x 36” w/ motors 

CRUSHERS, x 11, 14, 14% 28, 
16 x 32, 18 x 36 

CRUSHERS, pens. 12 x 13, 


16, 48 x 18 

KILNS, ROTARY x 18, 
, x 45 6 x 80 

FILTER PRESSES. 


del Par 
wash, 36 62 Read 


Shriver, 24°, 28 P&aF, 
28 P&F open- 
PL. open-wash 


30°— 


v ttm Nash H-5, Devine 10 x 
LR x x 2% 


TANKS— 12,000, 


25,000, 50,000 gal. 


LAWLER COMPANY 


Durham Avenue Metuchen, N. J. 
Metuchen 6-0245 


510 


FOR SALE 
16° Allis-Chaimers crushing rolls 
1—36° x 16° Sturtevant crushing rotis. 
—24" x 14° Rogers crushing rolls. 
Raymond Whizzer separator 
8 60 x 60’, x 60, x 25’, 
30 and “ervers 
New dryers and kilns 
P. HEINEKEN 


w 
50 Broad St. Tel. Whi. 4-4236 New York 4, N. Y. 


Charlotte-Colloid Mill No. 20 


Cast Stee! Rotor and Stator 
Complete with — Used only a few 
urs. 


L. STANHOPE 
546 


P. O. Sox Pa. 


MOTORS, GENERATORS, 


TRANSFORMERS 
é 


ELECTRIC EQUIPMENT CO. 
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FOR SALE—WE OWN IT OR CONTROL IT! 


COLUMNS—STILLS KETTLES—REACTORS 22 Horiz. sites Steel Tanks, Lastiglas 
2 Steptoe Bubble Cap Columns, 36” dia. 1 Paterson 10 gal. Inconel Pilot Plant 3 Horiz. Welded Steel Tanks, Lastiglas 
x 45 plate. with Lined, 5800 gal. 
yy Bubble Cap Coleman, dis. ry 4 Vertical ° 
x plate. ed, and 6600 
1 Aluminum Perforated Plate Column, 28” 1 Stainless Steel, Type 347 Autoclave or is Horaeatal i Steel Tanks, 
dia. x 36 plate. ressure tank; 250% pr., Elec. heated 850° 7750 gal. & 8525 gal. 
1 Soper Bubble Cap Column, 42” dia. x + 17%" dia. x 9 high. 18 == cal Welded Stee! Tanks, closed Mam. 
31 plate. 70 Stainless Steel and Stainless Clad open mut Lined, 7700 gal., 7.000 i & 2300 gal. 
1 375s, Bubble Cap Column, 30” dia. x ~ an. ey ——— 40, 60, 2 Steel Yeast Tanks, 800 gal., with 
d tato: 
1 Couper ‘Column with 18—30" dia. 1 Stainless Steel Kettle’ 950 ont, | Led A 1 Stee — "Tank, 2050 gal., copper coils. 
forated plates and 10—24" dia. bubble t.. vertical agitator, Type 
cap plates. ited C.l. top. 5 Vertical Jacketed Pressure Toanks— 
1 Copper Sieve Plate Column, 30” dia. x 2 250 gal. Stainless Steel Steam Jacketed steel—302 steam jacket—6mm vac- 
22 plate. Kettles, open top, with double motion uum prom 
1 Copper Perforated Plate Column 24” dia. agitators. 3—34” ID x 15° H (approx. 700 gal.) 
x l4 plate. 2 150 gal. Stainless Steel Steam —— 1—23” 1D x 10’ H (approx. 230 get) 
1 Sroot and = Bubble Cap Column, Kettles, open top, with double 1—23” 1D x 9% H (approx. 195 gal. 
dia. x 62 agitators. ~ 
Bubble 9 plates 10° 1 200 gal. Read Steel Jacheted 1S Vertical Tanks—3600, 4500, 6000 
ia. and 19 plates a. and 9000 
1 Stainless Steel Ring packed 1 Vertical Rubber Lined Steel Tank, 6,000 
column, 24” dia. x hi = 


Stainless Stee! T216 direct fired Vacuum 1 3000 gal. Horis. Steel Cooker, Vacuum, Ferien Lead Lined Steel Tank with coils, 


Still, 325 gal. Agitat 
2 Copper Vacuum Stills, 48” dia., jacketed 1 2300 oa Vertical Steel Cooker, tated. 
and agitated. 2 Vertical Steel Cookers, 903 int TANKS 
3 Aluminum tub. 166 sq. ft. 3 100 pr oe re 
gal. Vertical Jacketed Agitated Steel 1 5700 gal. Horiz., T302—NEW 
tub. 65, 75, 95, 330, 340, 420, for or vacuum. 3 get. ‘closed, T304—NEV 
ined Kettle, 500 gal., closed top, 50 gal. Vert., open, 
1 “Steel tub. 39 sq 
with coils, jacket & agitator. 1 1400 gol. Vert., open, 10° L x 57° W 
1 Stainless Stee] Tube Bundle. 190 sq. ft. 1 Aluminum 100 gol. Reaction Kettle, Jktd. x 57" 0 
1 $00 Sai. Alumi Jacketed Kettle, open "$00 Sat vert, 
a in teel Coil ndensers, 40 sq. ga. num et ttle, al. 
top. 40 Stainless Stee! Tanks—from 6 gal. to 
1 Glass Lined Kettle, Jktd. & Agit., 50 gal. 450 gal. sizes 
acket ac anks, ia. 
DRYERS—EVAPORATORS Gon. Gia. = deep, doublo motion lated and agitated. Excellent for 

1 Louisville Rotary Steam Tube Dryer, 5° tator. transporting, storage or holding. 

dia. x 20°6" long; with screw press. MILLS—PULVERIZERS 
AN 
Be. oF crystallizing Kettle, 10° dia. 2 Paul Abbe =6 Pebble Mills, porcelain Welded cu. ft. 

1 Stokes 259A Jacketed Vacuum Rotary lined, 32" x 36". 2 Ingersoll Rand Type FS-538 Motor-Blowers 
dia. x long, with pump 1 Ball Mill, Steel Liner, = ot 
an condenser. ava = 

26° long. ga bapa ag: ; disc—sizes 16 and 30. 1 Sharples #16 Super Centrifuge stainless 

| 1 Struth ng Wells E rater, 100 ft 1 Williams Mill, type AK; size A, 

1 Evaporating Pan, 6° dia.. 2 Schutz O'Neill Style D Pulverizers, 16” 30 HP motor, 600 

2 Copper Vacuum Pans, 4° dia., jktd. & agit. 1 Pulveriser, 2-SI. 1 Delonizing System. 500 GPH. Zeolite. 

Comminuting Ma- 48 Explosion Proot Motors, 3/60,220-440/1750, 

chine, a niess 
FILTERS 1 Premier Colloid Mill, type U-3, 6” st. st. % UP to SUP, NEW. 
- rotor 2 Kux Machine Co. Model 25 

1 Sweetland Filter, 36 leaves, 4" cen- MIXERS—AGITATORS 25 punch—w 
1 Porter heavy duty jacketed double worm : 

6 Stokes Rotary Pellet Presses, 16 punch, 
| 1 Rotary Vacuum Filter, iron, 6° dia. x 3° Dellenberger 100 gal. Heavy Duty Double B.2, D-3, D-4. 
fuse.” ; ‘ j Arm Mixer, fish-tail blades, jacketed. 1 Byron Jackson Deep Well Pump, 150 GPM 
2 Stokes Granulating Mixers, 1002. 325’ head, NEW 
1 Read Co. Horiz. Ribbon Type Mixer. Jack- 1 & ersoll Rand Bronze Centrifugal rom 
| 1 Swenson Rotory wry Vacuum eted, 60: +SALV, 40 HP motor, 850 GPM at 4 
| Filter; Precoat type, dia. x tace 8 Horiz. Ribbon Powder Mixers, 50. 
rubber covered and acid proof 1002, 2005, 400> & 20002 2 Ingersoll Rand Bronze al Pum 
1 Powder “double arm, #114-RVH, 20 HP motor, GEM at 
1 FEIN otary Vacuum Filter, stri - cu. ft. 
charge, 4'6" dia. x 6’ face, ination. 10 Copper Conical Blenders, ‘2, 1, 7 & 11! 12 Aurora Bronze Turbine Pumps ms, Gs. 
. 3 Selectro Vibrating Screens, stainless steel, 
1 Turbo Mixer, 23, with 742 HP motor. iosed 
| Dine Filter 80 Turbo Z4D Agitator Drives. 1 Stainless Steel Horizontal Sterilizer or 
4 Pressure Leat Filters. 79 t0 20 sa. Drives, 1 HP Steam Retort, 102 pr., 24°W x x 
2 Industrial P. . Mig. . Pressure , 
|" Filters, Type RB, size 1x48, 68 eq. ft: 1185 "NPM. Pro mounted, Stokes Vertical Steel Jacketed ted, Vocuum 
| rubber lined tank, bronze leaves. acking glands. 24°W 4"D preg g tank, 
| 1 Shriver 30°, 35 rec. pl.. open dely. TANKS STAINLESS STEEL FABRICATION 
| 1 Shriver 24", 40 ch., open dely.. wash. We h tity of $ 
1 Shriver 24” ch., closed dely. 3 Aluminum Tanks, closed, 500 gal. & 1350 See pl 12 bd 
1 Sperry 24", 15 rec. pl., open dely. al. 1s Tonks we ga. 
1 Johnson 18” closed dely. 1 Aluminum Tank, 43,400 gal., New, 12 ge. tabri- 
2 Sperry 10”, 1 ch., closed dely. dia. x 50’ long. Can be furnished as 2—12° cated to your specifications. 
2 Louisville -roll Continuous Grains dia. x 25" long tanks. Write: Attn. Fabricating Division. 
Presses, 24" and 36" wide. 2 100 gal. Glass Lined Vacuum Tanks. 


PHONE 
STEVENSON 4-7210 
CABLE—PERI 


1413 N. 6th ST. 
PHILA. 22, 
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EQUIPMENT CORP 


SEARCHLIGHT SECTION 


ORYERS & KILNS 

Devine 212 Vac. Shelf Dryer, 407.42" shelves. 

2—Rugeles Cotes 744’ x 60° & 6 x 45° Rotary Dryers. 
Chaimers (0x90 Kiln 

'—Ruggies Coles 54° 25° Retary Dryer 
New Rotary Dryers, Kilns & Coolers built to order. 
2—Preetor 6 fan automatic Conveyor Dryers 
2—-Albright.Neill Atmos. Drum DOryers. 
Vac Drum Dryer Alse Rotary 
Or. & Vac. Shelf Oryer 
as & Electric Oryers. Trey & Truck. 


CENTRIFUGALS & CENTRIFUGES 
5—Tothurst 40° Suspended Type Centrifugals. Bot- 
rive 


tom Discharge. Mo a 
6—Centritugais 20°. 30°, 40° & 48", Steel, Copper. 


Staintess & Rubber Lined 
12—Sharples Centrifuges Stainiess. Also 76. 
+—De Laval Multiple Clarifiers 2200, 300 & 301. 
FILTERS 
Stainiess Covered Leaf Filter, type 49. 
th Corn 


10-—Sperry & Shriver 7°, 12°. 18", 247, 30", 36°, 42°. 


2 
Sweetiand & Oliver Rotary Vac. Filters. 


KETTLES & TANKS 
Devine dia. Impreg. Unit, closed jack-Liquor & 


thes 
i—Steet ASME 275 PS! Pressure Tank. 1200 gals. 
Devine 1000 ga. closed jack agit. steel kettle. 
&—Jacketed Ketties 50 te 2500 gals. 

2 Lead Lined K 
} 1—1000 gal. Staintess A ited Tank 


ita’ 
New Stainiess Steet Tanks 50 te 500 gals. 
30—Staintess Copper, Glass & Lead Lined 
Kettles & Ta 
Copper Kettles (50. 200 & 300 gals. 


PULVERIZERS & MILLS 
=t Raymond Automatic Pulverizer = 4.P. motor, 
Vac. Separator & Cyclone Collec’ 
{—Raymend £00 Pulverizer HP 
0000 Raymond Mills 
&—Hammer Mills & Pulverizers 3 to 50 4.P 


1—Rebinser 22” Attrition 
i—Lehman 4 Roll W 12" 36" Steel Mil. 


90 West Street, New York 6. N. Y. 


QUICK DELIVERY ON GUARANTEED EQUIPMENT 
Large Stock at our Brooklyn Warehouse & Shop 


“a 3 Roll Mills. 


3 or. high steel Roller Mills. 
3—Houchin 18" x % 4 Rott Stone Mills. 
2—Abbe Pebble Mills, & 
&—Abbe Jar Mills Lab to 25 ‘sizes 

Ball & Jewell & Leominster Rotary Cutters. 
S. Colloid Mill HP Motor 


MIXERS—ALL TYPES 
Baker- Atyy? 4 duty double arm Mixers, 100, 


O—Dry Spiral Mixers 50 to 2 
2—Portable Elec. Liquid Mixers “te 3 HP. 


SCREENS & SIFTERS 
| deck 18” =x 48° Co Screen. 
2—Gyratory suspended Sifters 

MISC. & SPECIALS 
4—200 Ton Brunswick 16° upstroke Record 
i—Ffreneh Linseed & Cottonseed Hydr. Presses 
73 stage motor driven Centrifugal 
‘ou Motor Driven Expetiers 

x 12” Lab anne, Mills Calenders. 
x x 48° & ue 


1—Stokes 
'—Mareo 22 
'—Stokes & 


b—Filling Machines. Liquid, Paste & Powder 
Rotary & Single Punch Tablet Machines, ‘,~ to 3” 
2—Hewe Mogu! Barrel Packers. 

2—Revelving Pans “A 

4—Stokes Vert. High Vac. Pumos 
2—Worthington 12” « 12" « 12” Pumps. 

Devine & Vac. Pum 
Seap Machinery for Toilet Chip Liquid. 
Hydr. Presses. Pumps & Accumutators for Rubber 

Plastics Injection Molding Machines 

Ov & Coal Fired 


WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS 
PARTIAL LISTING. WRITE FOR BULLETINS. PHONE: WORTH 2-5745 


STEIN EQUIPMENT COMPANY 


Cable Machequip 


in our WEST COAST stock 


Bird 36" x 50” Cont Centrifugal. 

Fitzpatrick Medel D Mill. S.S. he 

Rotex # 52 Screens. 2 deck 5’ x 10 

Eimeo & x 8 Rot. Vac. Filter. Complete 

Bird Twin Set 30° Basket Cent. 20 HP each 

Ptaudier 350 gal Glass Lined Reactor. Agit 

Abbe-Lenhart 330 gal Mixer. 30 HP 

Reitz RO 12 Disintegrator. 30 HP 3600 RPM 

French Mechanical Presses. 3 cage 

AT&M W” Centrifugal. Solid Steel Basket 

Shriver 30° Filter Press. 30 Pits & Frms 

Sperry 36" Filter Press. 56 Rec Plates 

20007 Paulson Double Ribbon Mixer. 15 HP 

Tyler Niagara Sereen. 3x6 single deck 

Enterprise 66” x 50° Steam Tube Dryer 

Oliver 5°3" x 10° Rot Cont Filter 

Oliver 3° x 4° Vaportight Precoat 

Worthington 18 x & Vacuum Pump 

Eitiott 8° Two Stage Ejector 

Stokes BB2 Rotary Tablet Press 

Tyler 3° x Hummer Screens. 3 deck 

Cooper Beer and Rectify Column 
y Size tic Pulverizer 


Partial List only—We Buy Your Surplus 


MACHINERY AND 


EQUIPMENT CO. 


Si4 BRYANT STREET SAN FRANCISCO 7. CALIF 


Steck Ne Description 


with accessories 


Receiver 


3497 Agitated Crystaiiizers; 24° « 21” 


3508 Horizontal jacketed and Agit 
wis Adt Class G Rotary Dryer 


157 HUDSON ST. 


3288 Stokes 16 shelf Steam Heated Drying Cabinet, 

3259 Horizontal Dryers, 66° « 14°7" with tracks, 2° 

3490 Climax Oryer—Sterilizer—Disinfector; jacketed: 48° « 42° x & tong: sealed door each end. 

x 12° tong with 5 motors 

3102 Steel jacketed Horizontal Orver or Cooter; 54° 18 with scraper agitator 

3382 Rotary Vacuum Dryer, 52° x 102". with agitator. dust collector and 10 H.P. motor and drive. 

ed Steel Vacuum Cookers, 4 « 

rect heat, gas fired. 2° « 15 

Souter Rotary Atmospheric Stainiess Oryer with hexagonal shell: 30” 20° long: S/S feed and 
erofins 


@OGC Offers New York’s Biggest Stock 
of DRYERS — Ready to Operate 


3053 Procter & Serwartz Continuous Atmospheric Apron Dryer: 43°6" 76" W: H; apren width 


$407 Buflovat Vacuum Chamber Dryer with 20 shelves; 40° « 42° with Vac. Pump Condenser and 


= shelves: 6 10° overall; with blower 


steam pipe: door, capstan closing heads. 


3168 Louisville Counter Current Monel Lined Rotary Atmospheric Dryer, 38° « 16° long 
wid Rotary Drum Dryer with nickel drum for steam, 48° x 46° 


3303 Type 316 Staintess Rott or Drum, steam cored, 32° «x 52° 

3026 Buffalo Rotary Vacuum Orver with chrome plated drum. 12° with accessories 
1100 Buffalo Vacuum Drum Dryer, 5 « 12° Bronze Drum 

tor Devine Vacwum Drum Dryer, 52° « 10°6": Bronze drum 

2877 Buflovak Doubdie Drum Dryer, 32° « 72" with accessories 

3316 Bagley & Sewell Dowdle Drum Dryer: 28° « 60” 

2919 Continuous Tubular Dryer with jacketed shell, 10° x 20°, with cored rotor for steam. 


FIRST MACHINERY CORP. 


WoOrth 4-5900 


NEW YORK 13, N.Y 


FOR SALE 

Filter Presses: 24” C.1. plate and frame. 
Reactors: 250 gal. stainiess steel. 
Mixer: Day Cincinnatus +6, 25 hp. 
Capsule Fillers: Colton ICF 20 holder size O. 
Evaporator: Buflovak 300 sq. ft. otf. 
Autoclave: 10 Buflovak, cast iron. 
Vecuum Pumps: Stokes 
Powder Mixers: 100 to 2000 Ib. 
Pebble Mills: 200 gallon Patterson. 
Starch Cookers: 300 gal. Lee stain. 
Colloid Mill: Premier 3” st. steel, Tee hp. 
Oil Purifier: De Laval No. 
Glass Lined Tanks: 3000 gol. 

closed jacketed, dairy type 
Mill: Hardinge 5’ x 36 buhrstone lined. 

WE BUY—WE SELL—WE LIST 


LOEB EQUIPMENT 
1927 W. North Ave. 


FOR SALE 
3—32"x90" Buflovak Double Drum D 
100 to 250 gal. $.5. Mix Tanks. water 
eal. Truck Tanks, 


Ptaudier Horiz. Tank, 252. 
4—50 gal. Steel Kettles, 752 
Gruendier ir. Pulverizer, 10 
75 te 
26" Centri 
ow Contrifwest Extractors, s.s. bask ‘bs. 


Model 148C Stokes High Vacuum Pu 
2” Centrifugal Pump. 5 

50 H.P. York Steam-Pak Boiler. 

15 Lookout Vert. Tubular Boiler. 
7 H.P. McKee Gas Fired Boiler. 
Hobart Grinder, 


Send your imqutirics 
LESTER KEHOE corp. 
East 42nd Street, York 17, 
MUrray Hilt 2- on 


STEEL STORAGE TANKS 
188000 & 10,000 Gal. R.R. Tonks. 
6—20,000 gal. New 5/16 inch Horiz. 
22—10,000 & 15,000 Gol. Inch Horiz. 
9—2500, 5000 & 10,000 BbI. Vert. 


L. M. STANHOPE, Rosemont, Penna. 


Yo TON WOLF 
HORIZONTAL MIXER 


$450.00 F.O.B. 


SALES CO. 
NNON, PA. 


With 5 H.P. 3 phase motor and starter. 


REFRIGERATION UNIT 


275-Ton Ingersoll-Rand barometric steam 
jet refrigeration unit, fully comp. with 
centrifugal circulating pumps, motors, 
and all acces. equip. and fittings. 
New 1943, used 2 yrs., cond. like 
new. Detail specif. and price will be 
mailed on request. 


PHILADELPHIA TRANSFORMER CO. 
2829 Cedar St. Phile., Penna. 
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if 
Horiz Mixe gle & double arm to 200 gal 
Dav & Ross 40 & 15 gal. Pony Mixers , 
‘—Century 2 HP. 4 speed Vert. Mixer 
6—Lead & Paste Mixers 50 to 150 gals. 
Patterson 3 dia. Stainiess Conical Blender. 
t—Master Orum Type Blender 10002 
Lancaster EBG Mixer 7), HP. M.D 
5 
ad 
pitt 
@ Filler wp to 5 gal 
tainiess Steel Homogenizer 
‘ an 
| | 


SEARCHLIGHT SECTION 


3 LIQUIDATIONS' 


LATE TYPES, IMMEDIATELY AVAILABLE, 
SOLD AT OR BELOW OPA CEILING 


At Jersey City Plant 


PLAUDLER GLASS LINED 
JACKETED VACUUM STEELS 


2—XL Series, 500 gallon, jacketed and 
anchor type agitators, arranged for 
belt drive, AS code 73 Pressure 

1—200 gallon as above, Seri wi 
explosion proof motor 

1—100 gallon jacketed, closed 

2—75 gallon, no agitator, Series “M”, 


closed 

- BF, closed, side entering 
a 


gi proof motor 
Same as above, non- but with 
nickel reflux 4" x 5° column, and hev- 
ing a copper coiled condenser 
2—25 gallon Series “M” jacketed 
i d wi losi proof 1/3 oP 


th 
motor, one less agitator 


PFAUDLER GLASS LINED 
TANKS AND RECEIVERS 


1—200 gallon Model BF, open top. with 
i entering tator 
5—100 gallon Model XF clamp cover 
top 
1—75 gallon jacketed, open top, with side 
itator 


17 
3—10 gallon type PK-16 


DRYERS, VACUUM SHELF 


Devine shelf 40" x 


CONDENSERS AND 
EXCHANGERS 


1—Ptaudler 14 sq. ft. glass lined with new 
extra thimble 
1—Piaudler 24° diameter, 7 glass 


TANKS, MISCELLANEOUS 


1—New General Ceramic tank 
2—260 gallon General tank 
1—General Ceramic 25 acid 4 
1—5S0 gallon Metal Glass open top 


GRINDERS 


—<Abbe type T,. V belt drive jar mill 
1 Shute O'Neil 16” Limited mill, V belt 


dri 
type 5K, 6° motor driven 
1—]. H. 18” ointment mill 


At Williamsport Plant 


oxy double effect 2400 
copper 
“ti installed 


At Philadelphia Plant 


1—Piaudler 400 gal. jkid and agitated 
vacuum reactor 
2—7500% dry powder mixers 6'x7'x9" long 
ischarge 
2—Raymond #1 Imp mills, complete with 
teedin aad 


1—10,000 gallon horizontal steel storage 


2—1000 ire agitated mixing tanks 
“= and 30” filter presses, iron 


Shriver 24" filter press, 
chambers, 2 eye. closed 

1—Shriver 24x24" wood filter press 
American H 


blow: 
1—Shriver. is’ 4 eye filter 
14 


chambers closed ery 
Worthington, Union, 
Viking pumps, from 142" to 4" 


1—600 gallon Baurle & Morris copper 
vacuum still 


26—3 Wheel trucks 48''x48"x24" 


2—Steel mixing tanks 6’6’x6'6" belt driven 
—cross blade agitators 

17500, ‘gallon single riveted tank 80°'x30° 
—* 

1—15,000 gallon all welded steel tank 

1—10,000 gallon riveted stee] tank 

2—5000 and 1000 gallon steel tanks 

ite 


MISCELLANEOUS 
1—1000 gallon stee! still, with 18" copper 
6” apart, with 
denser 
1—Burkardt 50 
Napha still, 
= |. 15 gallon open top jacketed 
1—75 open top kettle. steel 
50 gallon cas jacketed 


with stainless 

steel trays, 25" x 

1—15 gallen closed top vacuum receiver, 
construction 


mone 
1—New 300 gallon galvanized closed 
tank, horizontal 


VACUUM PUMPS 


2—Devine 6" x 8” 10 HP, 196 CFM 

3—Devine 4" x 6", 5 HP. 26 CFM 

2—Beach Russ 100W, 5 HP 

1—Bump stainless steel 44 HP 

2—Blackmer 2” iron centrifugal MD 

1—New Proportioneers 7 to .7 GPM sul- 
phuric acid 

1—Fairbanks Morse 


FILTERS 
1—Republic 16" x 16" stainless steel plate 
2—New General Ceramic 13 gal suction 
filters Figure 97 


1—Alsop 1342” aluminum disc filter 
1—Cuno auto-clean filter 


1—Shriver 18", 14 chamber bronze P 6 F 
filter press closed del 


& 
PORTER 


1—Figure 255, 42 


hour, iron 


* Surplus Equipment, Still Installed, Not Needed By Present Owners, Can Be 
Inspected Under Power 


CHEMICAL PROCESS 


146 - 148 
GRAND STREET 
COR. LAFAYETTE ST. 


] 


MACHINERY CORP. 


NEW YORK 13, N. Y. 
WOrth 4-8130 Cable Address “KEMPROCESS 
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3—Abbe Engineering #5 porcelain jar 

mills, motor drive 

l—Abbe Engineering #3 porcelain jar 

mill agitators, pumps, motors, etc. 

with coils open [op Kettle 
1—Zenith continuous pulp press with GE 1—Brinneur 1 HP refrigeration unit 
*: 20 HP motor 3—J. P. Devine 15 gallon perculators a 
12—Philadelphia vertical type VT agitator l—Sharples Super centrifuge, Model 
drives, 10 HP 
1—S00 KW—EM generator 
1—Robinson 20° x 48” sifter, 3 separations 
owe 1—Fansteel Corp. HCL absorption system a 
» 2—10,000 gallon rubber lined horizontal 
tanks 
1—Model DF, 100 gallon 
a 
tators 
Model VR. one agitated 
gallon. Model XF. closed 
gallon, Model XF. closed top. 2 
exp) proof tator 

2—15 gallon closed top with clamp cover 
gallon jacketed, open top. Model = — 

1—1000 gallon lead lined agitated sul- Foul 
“sullen lead lined agitated sul- 
phonators 
6—4000 gallon horizontal jacketed agi- Ha 
tated steel crystallizers 
ieee 3—J. P. Devine 223 double door 13 shelf, tank ae 
se” x 78° x 2.15/16" clearance com- 
plete 
dishes, glass lined 
1—Abbe rotary crusher 
> 
condenser, h 26— pumps HP, motor drive 
; 2—Devine 190 sq. ft. admiralty metal con- 4—Claridge, Sturtevant, Buffalo Forge bit 
densers and receivers 
3—Devine condensers and receivers 37 to ob 
1 "York Enginee 130 tt 
—New sq. ft. con- 
wae 
iA 
4 


SEARCHLIGHT SECTION 


NOBODY HAS A BETTER SELECTION than @QQ@ 
REACTORS — STILLS — VACUUM TANKS — RETORTS 


Stock No Description 


Ma Staintess Steel Reactor; 24° « 48°, coil heated; agitated. 

MI; S/S jacketed Reactor; 24° x 40°; with agitator 

3168 8/8 500 Gal. jacketed Reactor; 6 x 30° straight side 

3320 S/S 250 Gal. Closed Top Tanks; 36° x 50°; agitated. 

M24K2 Monel jacketed and Agitated Reactor, 250 Gal with S/S Condenser and Receiver 
8/S 475 Gal. 4 S Tank: agitated and jacketed. 

8/S Droppley jacketed Reactor; 40° x 


uM Dopp Cast tron 650 Gal. Fully jacketed Mixing Kettle; closed top with agitator; 80° x 67°. 
2514 2 Dopp Cast tron jacketed Kettles, 250 gal.—é0” x 30”. 

3939 NEW Buflovak 500 Gal. Stee! jacketed, Agitated Mixing Kettle: 4° x 

3273 Pruadior Giass Lined Jacketed and Agitated; 47° x 67” 

2834 Steel Vacuum Receiver; 400 Gal.; 3 x 7". 

4470 Staintess Stee! Bubbie Cap Column: 16 section; x 19 

3452 Ptaudier 359 Gal. Glass Lined Tanks; Jacketed: Agitated; size 54° x 36° 


3502 Staintess Steel Heat Exchanger; 20° x 18°: 280 sq. ft 
1000/CS C. H. Wheeler Surface Condenser: copper tubes 4,000 sq. ft.; Cast tron shell 54° « 17°2". 


2895 Devine Single Effect Evaporator; Catandria type; 28° x 8 
1000/C! Leng Tube Double Effect Evaporator; Copper Tubes: 2.000 sq. ft 
M75 Zaremba Single Effect Cast tron Evaporator with copper tubes; 130 sa. ft.; 40° x 10°3" overall. 


3274 Swenson Quadruple Effect Long Tube Evaporator; Vertical Film type with 5 Vapor heads. 
1000/C3 jes. Oates Copper Quadruple Effect Calandria type Evaporator; 2,085 sq. ft. 


FIRST MACHINERY CORP. 


157 HUDSON ST. WOrth 4-'5900 NEW YORK 13, N.Y 


MIXING EQUIPMENT 


AGITATORS 


Vacuum - Transter - Circulating 


PUMPS 


Stoiniess Steel - Bronze tron 
- Rubber - Lead Aluminum 


AIR COMPRESSORS @ BLOWERS @ 
STEAM PUMPS @ EXP. PROOF MOTORS 


SUPERIOR 


EQUIPMENT 
138 GRAND ST., N.Y.C. 


BRUCE PEEBLES SYNCHRONOUS MOTOR 


8.H.P. 2500 volts 2300—Amps 555—R.P.M. 133.3 
rating continuous 3 phase 60 cycle. Complete with 
Bruce Peebles exciter and Alien West liquid con- 
trotier type L.35—$5000.00—where is and as is— 
Write—Mr. Willis, 
THE OGILVIE FLOUR MILLS CO., LTD. 
P. 0. Box 608% Montreal. Canada 


BEST BUYS AT MEC 
SPECIAL OFFERINGS 


DRYERS 
1. Buflovak Double Door Vac. 20 Shelves 
60” x 80” 


AIR 
COMPRESSORS 
VACUUM PUMPS 
For 50 Years 
AmericaN 


ONE TRY TELLS YOU WHY 


1. Buflovak Vac. 12 Shelves 42” x 42” 

1. Stokes #138 Vac. 6 Shelves 42” x 36”. 
1. American 42” x 120° Drum 
! 


SPECIAL 


SCHRAMM 


- THREE AVAILABLE - 
596CFM—1002—100HP 


Model 
with 100 HP—G.E. Tri/Clad 


Nickel Plated Drum 48” 
Buflovak 6° dia. Jack. Crystellicer. 


FILTERS & FILTER 
PRESSES 


Sweetiand #12 with 36 leaves 4” o.c 
Shriver 42” C.l. Plate & Frame 26 Sh 
1” Cake cooling system. 
3 1 Shriver 42° Wood Plate & Frame, —Neo Foundation Required 


— NEW — 
Immediate Shipment 
GUARANTEED PERFORMANCE 


Wash. Type—O.D 

1. Ind. 30° Wood Plate & Frame, Wash. 
Type —C.D 

2. Wood Plote 18” Wash. Type, C.D. 

1. Shriver 18° Cl. Center Feed, 0.D. 


AMERICAN AIR COMPRESSOR CORP. 
PULVERIZERS NORTH BERGEN > NEW JERSEY 


EQUIPMENT 
WORTHY OF YOUR ATTENTION 


New 5S.S. Reactors Jktd. & Agtd. from 
50 to 5000 gals. 

New SS. Or Steel Ribbon Mixers from 
12 to 100 cu. ft. Cap. Also rebuilt units 
available. Send us Your Specifications. 

2 Buffato Vac. Shelf Dryers 20 shelves 38° «x 42° 


pump 
Mikro Pulverizer =3 & 24 with AC Motors 
Mikro =6 Atomizer complete—20 HP motor 
Oliver 3 x 2° Rotary Steel Vacuum Filter 
Banbury *3 Mixer with 75 7 Motor 
Bowen Spray Dryer 7° x 8," Complete 
2 Day Roball =7! Sifters, 40° maith ity HP 
Moters, SS Or Steel Screens 
4000 gal. Steet Reactor, Jktd. for 2002 Pressure, 
2002 tnt. Pressure. Agtd. 15 HP Motor 
5 Abbe Beigian Block Linea Mills, Sx 6, aS 
Intensive Mixer Size 
6 & Rotary SS Cutter 40 HP 


WHAT HAVE YOU FOR SALE 


for BETTER BUYS & Service 
hone SOuth 8-4451—9264—87 


You can BANK on 


EQUIPMENT 
CLEARING 
HOUSE, INC. 


289-10th ST. BRLYN 


1. Mikro 2 TH with 10 HP Motor 

1. Mikro 2 TH less Motor 

1. Raymond 16” Screen Mill—5S HP ROTARY DRVERS 

1. Gruendler W.8. Jr. 10 HP Motor. . aaa 

1. Robinson Size 1212 Rotary Cutter—10 Hess woth 
HP. Motor Williams 60 GA. 

1. Mikro 2 FF with SS. & Bronze Parts — 
HP. Motor Sx 6.6 62 le 7 6 


We have hundreds of varied desirable no orary Kilns 
additional units. Send us your inquiries. 


We buy your Surplus 
The MACHINERY & EQUIPMENT Corp. | | 
533 West Broadway New York 12, N. Y. “ a 


ni tesel I 
GRamercy 5-6680 2450 ft. Chao Pneu. E ‘ mapress r 
STANHOPE, € 12nd St. Nw. Y. 17, 


ifying Fall Mill 


OO & S574 Ft 
Tank 


FOR SALE 


Available for prompt delivery, new Cast-in 
Coil Kettle, 5'0” dia. x 6'2" deep dished 
bottom, at a reduced price. Kettle de- 
signed for 40 PSI and tested to 80 PSI 
hydrostatic pressure. Kettle equipped 
with 7 sets of coils. 


Buflovak Equipment Division 
of Blaw-Knox Company 
1543 Fillmore Ave., Buffalo 11, N. Y. 
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COMES UP TO YOUR 


EXPECTATIONS 


IN QUALITY -—IN VALUE 


GELB 


MACHINERY 


24 Chambers. 


Series M 


1—Bird Stainless Steel Filter, 18° x 28”. 
1—Shriver 24" C. 1. P & F Filter Press, Closed Delivery, 


1—Sperry Aluminum 42” P & F Filter Press, 34 Chambers, 
Closed Delivery, 3°’ Frames (New). 


1—Pfaudler Glass Lined Jacketed Kettle, 


150 Gals., 


1—Pfaudler Glass Lined J 
Gals., Series LL. 


keted V. 


1—Royle #5 Perfected Extruder with 125 HP Motor. 


SEARCHLIGHT SECTION 


THE GELB GIRL—MAY 1952 


1—Koven Stainless Steel Mixing 
Tank, 1000 gals. with Nettco 
WT-37 Drive, 20 HP Explo- 
sion Proof Motor and Tur- 
bine Type Agitotor. 

2—Buflovak Vacuum Shelf Dry- 
ers, 20 Shelves, Size of Shells 
5’ x 160”. 


10Steel Heat Exchangers, 100 

10—Baker Ke Steel Jacketed 
Mixers, Sigma Blades, 250 
Gals. Cap 

~*~ Pulverizer with 30 
HP Motor. 

10—Steel Vacuum Reactors with 
1300 Gais. Cap, 80 

1 


1—Stainless Steel Type 316 
Storage Tank, 1500 Gals. 


Cap. 

2—Steel Storage Tanks with 
coils, 6700 Gals. Cap. Each, 
80 PSI. 


2—Steel Pressure Tanks, 10,000 
Gals. Cap. Each, 125 PSI & 
250 PSI. 

25—Steel Storage Tanks, 9,000— 
17,500 Gals. Cap. 

1—Blaw Knox Steel Jacketed 
Autoclave, 6° x 13’. 

1—Blaow Knox Autoclove, 2 
Guls. Cap., with Anchor 
Type Agitator. 

2—Patterson Jacketed Vacuum 
Autocloves, 4° x 10’. 

2—Mikro Stainless Steel Atom- 
izers, #5 & #6. 

Lined Con- 
denser, 12 sq. ft. 


STATE HIGHWAY No. 29, 


-" Model C-200 Com- 


Compressor, Model 
#H-7 with 150 HP Motor. 

3—A. T. & M. Stainless Steel 
Centrifuges, Suspended Type, 
48” x 54”. 

1—Fletcher Underslung Cen- 
trifuge, 20” steel Imper- 
forated Basket. 

1—Tolhurst Stainless Steel 
Suspended Type Centrifuge, 

40” Imperforated Basket. 

Model D Com- 
minuting Machine, Stainless 
Steel & Bronze Construction. 

1—Buflovak Double Drum 
Dryer, 32” x 90”. 

2—J. P. Devine Vacuum Shelf 
Dryers, 5 & 9 Shelves. 
1—J. P. Devine Vacuum Drum 
Dryer, 5’ x 25’. 
1—Louisville Rotary 
Tube Dryer, 6’ x 
1—Ruggles Cole Rotary Kiln, 

x 6’. 


Steam 


2—Downington Stainless Steel 
Heat Exchangers, 500 sq. ft. 
each. 

3—Sweetland Filters #2, 5 & 7. 

2—Shriver 36” x 36” Cast Iron 
Plate & Frame Filter Presses, 
25 Chambers, Closed De- 
livery, Side Feed. 

1—Shriver 36” x 36” Cast Iron 
Plate & Frame Filter Press, 
49 Chambers, Closed De- 
livery, Steam Jacketed. 


1—Feinc Stainless Stee! Filter, 3° x 2". 

1—Sparkler Monel Jacketed Filter, Model #33-S-26. 
1—Monel Bubble Cap Column, 3’ x 9’, 5 Plates. 
1—Sharples Stainless Steel Super D Canter +PN-14. 
1—Mikro #3-TH Pulverizer with 30 HP Motor. 
1—Steel Rubber Lined Storage Tank, 4,500 Gals. 


1—Shriver 24” x 24” Stainless 
Steel Jacketed Filter Press, 
10 Chambers, Closed Deliv- 
ery, 4 Eye, Washing Type. 

1—Shriver 42” x 42” Evedur 
Plate & Frame Filter Press, 
40 Chambers, Closed De- 
livery. 

1—Sperry Heresite 36” x 36” 
Filter Press, 17 Chambers, 4 
Eye, Closed Delivery. 

1—Sperry 42” x 42” Cast Iron 
Plate & Frame Filter Press, 
18 Chambers, Closed De- 
livery 

2—3. Day Mogul! Mixers, 2'2 


Intensive 


1—Mikro SH Pulverizer. 

1—Mikro #2-TH  Pulverizer, 
Stainless Steel & Bronze 
Construction. 

1—Nickel Jacketed Kettle, 10 


gals. cap. 
1—Nickel Jacketed Kettle, 500 
gals. cap. 
1—Evedur Vacuum 
2,000 gals. cap. 
2—J. P. Devine Steel Jacketed 
Vacuum Kettles, 2,000 gals. 
cap. ea. 


Kettle, 


Established 1356 


R, GELB & SONS, in, 
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1—Nickel Jocketed Vocuum 
Kettle, 400 gals. cap. 


1—Readco Stainless Steel Jack- 
eted Double Arm Mixer, 
Sigma Blades, 225 gals. cap. 

4—Turbo Steel Jocketed Mixers, 
700 gals. each. 


1—Fletcher Stainless Steel 20” 
Perforated Basket Centri- 
fuge. 

1—Stainless Steel Jacketed 
uum Reactor, 500 gals. copy 
with agitotor. 

20—Stainless Steel Jacketed 
Kettles, 380 gals. cap. each. 

1—Stainless Steel Jacketed 
Vacuum Reactor, 58 gals. 
cap. 

2—Groen Stainless Steel Jack- 
eted Kettles, 20 & 50 gals. 
cap. 

1—Stainless Steel High Pres- 
sure Hydrogenator, 360 gals. 
cap., Working Pressure 250 
PSI. 

3—Steel Tanks, 1000 gals. cap. 
each, 125 PSI. 


, RUBBER, PLASTIC and FOOD MACHINERY 


UNION, N. J. + UNion 


ae 
‘a 
ig 
» 
& 
> 
a 
: 
ler 
5 gals. cap 
18—Simpson 
4 
| __ ville 2-4900 
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SEARCHLIGHT SECTION 


FOR SALE 


3000 KW ROTARY 
CONVERTER 


Self-starting Type 


DC End Output 
3965 KW at 305 volts 
m: P 
Serial: 5226957 


Mfg.: General Electric 
Complete with switchboard and panel 
board. In good operating condition—con 
be inspected at original installation 


PLUS 
3 Westinghouse transformers, 3 phase. 
25 cycle, 13,200-202 volts, 5,280 KVA. 


* 
2 SULLIVAN 
17x12 AIR COMPRESSORS MD 


Displacement 500 cu. ft., 50 Ibs. pressure. 
Electric Motor—AC, 3 phase, 60 cycle, 

+ 100 HP, 440 volts, 900 RPM, synchronous 
type, complete with starting box and DC 
exciter. All electrical equipment manufac- 
tured by the Electric Machinery Manufac- 
turing Co., Minneapolis, Minn. Recondi- 
tioned, ready for immedicte use. 


* 
2 CENTRIFUGAL PUMPS 


Manufactured by 
A. S$. CAMERON STEAM PUMP WORKS 
NEW YORK, WN. Y. 


SIZE #318 double suction volute 
10000 GPM 50 FT HEAD 


* 


Size & Voltage: 3185 KW at 245 volts 


Amp: 13,000 For 

Type: HCC-24 

Speed: 300 Mfg.: General Electric 
AC End Input 

Type: AH Armature amp: 6500 

D-C Volts: 30 Speed: 300 

Form: P Freq.: 60- Volts 220 

Phase: 6 Serial: 5226958 


IN STOCK at GOO 


For Immediate Shipment 


Stock No. Description 

3459 Bali & Jewell Staintess Steel Rotary 
Cutter No. with 40 moter. 

3447 Sprout Waldron Saw Tooth Crushers: 
16” x 16° and 20° x 25°. 

3168/05 Stainless Steel Saw Ls Crusher 
«x tt" with 2 HP 

3427 Jay Bee Type A mili, 15" x 
24° with 10 motor 

Williams Model NF Hammer Mill; 
24" x 14": requires 60 HP. 


Gane Bar-Nun No. 40 Hammer Mill; 
x 10°: requires 60 HP 

M429, A7 Hammer Mill 36" x 18"; re- 
quires 50-60 HP motor 

3429/A6 Williams No. 4 Hammer mill; 10" x 
18°; requires 50-65 HP. 

3324/E2 Mikro No. 4F ~ 26° 
requires 40 HP. mot 


3293/1 Raymond ime « 18 with 
accessor 

3315 Williams Mill; ring 10" di- 
ameter by 3° 

3120 American Co. Ring Roll 
Crusher; 30° « 37° throat: 50 HP. 

2383 Raymond No. “00" Automatic Pul- 
verizer with accessories 

3277 Robinson Double Runner 
Mill; 26° with 2-10 HP motor 


S484 AG Setectro Brand New Screen Sitter; 
10°; also 18° x 60". 


3102/A8 oy Simpson Rotex Sifter; No. 41: 
120°; 2 HP 


2584 4 Ball Sifter No. Bi; 
120"; HP 

3467 fe. Sifter No. 71: 
420” x 80"; 

Loe Sprout Sereen Ne. 
216; 72: 

3443 Ene. Lined 
Ball Mills, & x 8. brand new condi- 
tien with 50 HP Geared Motors. 

3405 Paul Abbe Bubrstone Lined Pebble 
Mills; 54" 

350) Abbe Lined Pebbie 
Mills; x 


MACHINERY corp. 
157 Hudson 


Street, 
_ New. York 13, N. Y. 


STORAGE TANKS 


—Prompt Shipment— 


GLASS LINED TANKS — USED—.1000 
allon capacity. Welded construction— 
ully insulated Equipped with man- 


head. Suitable for milk, food preducts, 
lily white chemicals, solvents and fine 
lacquers. 


VARNISH TANKS—USED—54" diameter 
x high (o 


r long) \” Steel — 
Welded construction 1700 gallons 
MISCELLANEOUS TANKS— Various sizes 
and types. 


ERMAN-HOWELL DIVISION 
LURIA a & TRADING 


332 South Michigan Ave. 
Chicago 4, Ill. 
Telephone: Wabash 2-0250 


EVAPORATOR 


Double effect C. |. Vacuum 
Pans for evaporating solu- 
tions containing salts or sugar, 
equipped with copper 
tubes, copper flue sheets, 
bronze circulating propellers 
and four tanks for washing 
crystals, also vacuum pump 
and condenser. R 

priced 


For details, write 
Box 233, 
Carrollton, Michigan 


Standard Gauge 
Steam Powered 
Industrial Type 


VULCAN LOCOMOTIVE 


NATIONAL BOARD #3241 
VULCAN IRON WORKS #3781 
SERIAL #4127 

H.S.P. 19271 


WEIGHT 44,000 Ibs. 
80x OF SPARE PARTS 


United tron & Metal Co., Inc 
2545 Witkens Ave Baltimore 23, Md 
Telephone Gilmor 5600560) 


MACHINERY AND STEEL DIVISION 


IN CHICAGO IT’S 
CHesapeake 3-5300 
FOR 


FILTER PRESSES 


Press—6 Plates 7 
Pre Piates 11 
\—Shriver 18 be ne Plates 

—IS Frames—Closed Delivery—Wash- 


ing Type—Lith Coated 
24x24" Filter Press—17 Frames 
18 tes—Flush Thorough 


livery 
1—ERTA! FILTER 12” DIAMETER 
RUBBER PLATES—29 TES 


| 
AARON Equipment Company 


1347 Se. Ashland Ave., Chicago 8, Iilinols 
PHONE: CHesopecke 3-5300 


FOOD & CHEMICAL PROCESSING EQUIPMENT 


FOR SALE 
Complete Spectrochemical 
inctudes 2-meter (tim). 


FS-4193, C 
330 W 42nd St., New York 36, Y 


TRADE WITH BAUER 
BUY - SELL - TRADE 
your 


WANTED 
ATMOSPHERIC DOUBLE 
DRUM DRYER 


Will pay up to $2500.00. State oon partroulars 
as to steam pressure ete. in first letter 


W-4127, Chemical Engineering 
520 N higan Ave Chicago 11, 


WANTED 
BY-PRODUCT POTASH SALTS 
LIQUID OR SOLID. 


W-4083, Chemica! Engineering 
330 W. 42nd St.. New York 36, 
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Js 
ED DELIVERY 
WS.P. 1% 
= 


(His business paper . . . of course)* 


Any man with business on his mind puts his mind on his 
business paper. The Best Informed Men in your Field 
somehow find time . . . even when time’s their scarcest 
commodity . . . to read, not a page or two, but thoroughly 

. not now and then, but regularly. Such reading pays 
off in new ideas, fresh approaches to tough problems, a 
constant touch with the market. To you, it can mean 
saving hours, cutting costs, finding better ways to do a 
job, keeping pace with new products, new materials, new 
tools. This business paper of yours is all business — your 
business. It follows the findings of the top men in your 
field . . . reports their most successful ideas . . . drops the 
solution to many a problem right into your lap. Be sure 


to read every issue . . . cover to cover . . . editorials and 
advertising. Both are jamful of news and “how-to” that 
will keep you one of the Best Informed Men in your 
Field, too. 


The business paper in your hand has a plus for you, because it's 
a member of the Associated Business Publications. This means it ts 
a paid-circulation paper which must earn its readership by the 
quality of its editing. It is one of a leadership group of business 
papers that work together . . . in editorial conferences and many a 
study and service project... to add new values, new usefulness, 
new ways to make the time you give to your business paper still 
more profitable time. 


NEXT ISSUE the Best informed Men in your Field will be reading ... 


LIQUID-LIQUID EXTRACTION 


By R. L. Von Berg & H. F. Wiegandt 


© Process Applications 
© Theory & Procedures 
© Extraction Equipment 


A Chemical Engineering Report 


One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 
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PROFESSIONAL SERVICES . 


SEARCHLIGHT SECTION 
(Classified Advertising) 


H. E. Hilty, Mgr. 


EMPLOYMENT 
Positions Vacant 
Selling Opportunities Offered os 
Positions Wanted 
Selling Opportunities Wanted . 
Employment Services 


BUSINESS OPPORTUNITIES 
Offered .. 


PROPERTY 
For Sale 
Wanted 


EQUIPMENT 
(Used or Surplus New) 
For Sale 


WANTED 
Equipment 


ADVERTISERS INDEX 


Aaron Equipment Co. 
American Air Compressor Corp. eee 
American Machine & Foundry Co.. 
Barcan Co., Irving 
Bauer, L. W. 
Brill Equipment Co. 
Blaw-Knox Co., Buflovak Equipment Div. . 
Bruce, Wm. H 
Chemical & Process Machinery Corp. 

. Chemical Service Corp 

is Consolidated Products Co., Inc 
Drake Personnel, Inc. 
Electric Energy, Inc.... 
Electric Equipment Co. . 
Equipment Clearing House, Inc 


ex e n Ss l ve First Machinery Corp. .....508, 512, 514, 
| Gale, C. J. .. 
—_ Gelb & Sons, 


Heat & Power te 
Heineken, W. P. . 


IN THE WRONG PLACE Kehoe Machinery Corp... 


Lawler Machinery Corp. 
Loeb Equipment Supply Co. 
Air mixed with the steam in your heaters Loeb & Son, H. . 
or coils is expensive because it retards heat Luria Steel & Trading Corp., 
f d lowers steam te watur Erman-Howell Div. 
transfer and lowers steam empera e. @ (Calif). 
Remove air from steam heated machines Machinery & Equipment Co., (N. Y. C.). 
with Sarco thermostatic air vents. Moffitt Sales Co. 


Write for Bulletin 276 and the name ped Flour Mills Co., Ltd... 
eill, A. J. 


of the Sarco man nearest you. He can Perry Equipment Corp. . 
help you select the best vent for your Philadelphia Transformer Co 


purpose and the right place to install it. Stanhope, L. M. 


Stanhope Inc., R. C. 
502 | Stein Equipment Co. 
Strickler & Assoc., Dean G 
SARCO COMPANY, INC. } Superior Equipment Co 


Represented in Principal Cities 


Truland Chemical & Engineering Co. 
Empire State Building, New York 1, N. Y. Walon Stender Ca 


Serco Canada, Ltd., Toronto 5, Ontario United Iron & Metal Co., Inc 


May 1952—Cwemicat ENCINEERING 
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A 


Aerofin Corp. 
Air Products Inc 
Flexible Cons! ing Co. 


Albert Pipe Supply Co 


Allegheny Ludlum Stee! 
Corp 


Allen Co.. 
The Louis Allis Co. 
Allis-Chalmers Mfg 

12, 63, 


Aluminum Co. of America 
= 4 


Amercoat Corp. 


American Air Filter Co. 
Inc 


American Bitumuls & 
Asphalt Co 


American Brass Co. 


American Car & Foundry 


Co. 


American Flange & Mts 
Co., Ine 74 


American Hard Rubber 
Co 209 
American Instrument Co.. .296 


American Mach. & Metals 
Inc., Tolhurst Div.. 


American Metal Hose 


American Metal 
& Stamping Co.. 


American Optical Co. 
Tool & Machine 
American Wheelabrator & 
Equip. Co 
Metal Inc 140-141 
Analytical Measurement 


Ampco 
The Annin Co. . ae 114 


Anti-Corrosive Metal 
Products Co., Inc....... 


Aries & Assoc. R. oe 
Arnold Dryer Co 361 
Atlas Mineral Products 308 
Atlas Powder Co 283 
Autoclave T354 
LT502 
Automotive Rubber Co., 
ne. 


Babcock-Wilcox Co 

Balley Motor Co 

Baird Associates Inc. 

Baker & Company 

Baker Perkins Inc 

Baldwin-Lima-Hamilton 
Corp. 

Barrett Div. Allied Chemi 
cal & Dye Corp.... 


Engineers Ine 
Automatic Switch Co 


219 


Beckman Instruments Inc 
Bemis Bros. Bag Co 
Bersworth Chemical Co 
Bethlehem Stee! Co... 


Bird Machine Co... 


of 
R501 


Sivalls & 
Ine. . 263 


ADVERTISERS INDEX 


For more information about products of these advertisers, use Reader Service postcard in section following 


Biaw-Knox Co. 
Inc 
lockson Chem. Co. 


Woven Hose & 
Rubber Co. 


tridgeport Brass Co 
Uristol Co. 


trookfield 
Lab., Inc. 


lsrooks Rotometer Co. 
trown & Root Inc 
Forge Co..... 


lhuflovak Eqpt. Div. of 
tlaw-Knox .. 


suilders-Providence In« 
ttutler Mfg. Co 


Wire Cloth 
Works 


arbide & Carbon Chem 
cals Corp. 


ameron Iron 


arpenter Steel Co 

‘arrier Corp. 

A. W.. 

elanese Corp. of America 
Electric Co 
‘‘hapman Valve Mfg. Co 


‘ash Co. 
‘entury 
“hase Brass & Copper 
‘hemical Construction Cu 

(Shemical Corp. 


Chemical & 
Products ‘ 


‘*hemsteel Constr. Co., 
hicago Bridge & Iron 
leaver Brooks Co. 
‘ochrane Corp. 
it. D. Cole Mfg. Co.. 
Cooper Alloy Foundry Co.. 
Cooper-Bessemer Corp 
Corning Glass Works. .....49% 
‘owles Co 


Crane Co. .. 5, 247 
Crane Packing Co...... 396 
Steel of America .13¢ 


Atlas Powder 
281 


Darling Valve & Mfg. Co..463 
Darnell Corp. Ltd ..500 
Regulator Co 422 
Davison Chemical Corp.. .330 
Day Co., The. L440 
DeLaval Separator Co 12% 


DeLaval Steam Turbine Co 
100-101 


“rucible 


Darco Dept. 
Co. . 


Davis 


Deming Co. .. owe 258 

DeZurik Shower Co .LT419 

Diamond Power Specialty 
Corp 


Dicalite Div.-Gt. 
Carbon Corp. 


Dickson Co., The 


Lakes 
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Dings Magnetic Separator 

Dodge Mfg. ¢ 

Dorr Co 


Chemical Co., The 
76-77, 312, 


Downingtown Iron Works 
Inc. .. B358 


Draceo Corp -16 
R495 
B356 
Duriren Co., Ine 303 


Dow 
R437 


Duraloy Co. 


Durametallic Corp. 


E 


Magle-Picher Co 

The Eaton-Dikeman 

Fdry 

Electro-Chemical Eng 
& Mfg. Co 


Electric Steel 


Electro Refractories & 
Abrasives Corp. 


Elliott Co 


Fairbanks-Morse 


Fairfield 
Falls Industries 
Fansteel Mat 


Farrell- Co 
Ine 


Filtration 
Filtros Inc 
Fischer & 
Fisher 


Eng. Co 
L500 


Corp 1491 


Engineers, Inc 
Porter RT420 
Governor Co......299 
Fletcher Works .B374 
Flexonics Corp 484 
The.. 307 


Bros. Gear & Ma- 
Corp 471 


Fluor Corp. Ltd., 


Foote 
chine 


Foster Wheeler Corp. 
134-135, 398 
94-95 


Friez Instru. Div. of Bendix- 
Aviation Corp. .. B360 


Fuller Co. ‘ 18 
Fulton 


Foxboro Co 


Syiphon Co 10% 


Gardner-Denver Co 
(jas Atmospheres Inc 


General Amer. Transp. 
«cus 213, 251, 481 
Cieneral Chem. Div. Allied 
Chem. & Dye Corp 393 
Electric Co 
61, 66-67, 


(General Industrial 
opment Corp 


General 2 
60- 84-85, 362 


Devel- 
L4 


The Girdler Corp 
Globe Steel Tubes Co 
Glycerine Producers Assoc .430 


Golden Anderson Valve 
Specialty Co 
The B. F. Goodrich Co.. 


B ~ Goodrich Chemical 
Ce 


Goodyear Tire & Rubber. 
Goulds Pumps Inc 

Graphite Metalizing Corp. R450 
Graver Tank & Mfg. Co. .126 


Graver Water ¢ 
so. 442 


Grinnell Co 295 


Hagan Corp 

Hammel! Dahl Co 
Hardinge Co. Inc 

H. M. The 


Chemical Co 


Harper Co., 
Harshaw 
H. N. Hartwell & Son In 


Hastings Instrument 
Inc T2336 


Haveg Corp. 415 
Haynes Stellite .... 445 
Heil Process Equip. Corp.T310 
Heinkeken Inc., W. P 503 


Helicoid Gage, Div. Amer 
Chain & Cable....... 


Henszey Co. is 

Hercules Powder Co. 
Heyden Chemical 
Hills MecCanna Co 
Homestead Valve Mfg. Co. 446 
Hooker Electrochemical Co. 449 


Corp 


Howell Electric Motors Co., 
Inc. 


Electric Porcelain 
B362 


Ind. Labs Inc .236 
Ind. Filter Pump Mfg. Co285 
Ingersoll-Rand ..... 451 
Inland Steel Container Co.371 
Instruments Inc. 
Instruments Publishing Co.463 
Int. Engrg. Inc...... 
mt. & Chem 
Int. Co 
International 
LT.E. Circuit 
Co. 


Paper Co 


D. O. James Gear & Mfg. 
Co. 


Jarecki Valve Div 
Porter 
Jeffrey fom Co 
Jelliff Mfg. Co.. 
Jenkins Brothers 

(Continued on Page 520) 
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Jerguson Gage & 


Michiga Pipe Co 
Mid Co The 
Midw Piping & Sur 
Ray Miller 
Mine & Smelter Sup; 
Minneapolis-Honeywe 
tex. Industria 
90-91 


Mitchell & Co., Ine 


Monarch Mfg. Work 
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Mixing Equpiment Co., In« 


Co 
R482 
Johns-Manville 233, 284, 
180, 456 
Kaiser Aluminum & Chem- 
ical Sales 15 
The Kelloge Co.. M. W “4 
Kemp Mfg. Co 4 
Key 402 
Kidde & Co Walter 234 
Kinney Mfg. Co 426 
Kirk & Blum Mfg o.. R489 
Maurice A. Knight R486 
Kold-Hold Mfg. Co 341 
Koppers In 458, L486 
Koppers Inc hen 
Div 346 
la Bour Co., In 123 
Ladish Co 71 
LaFavorite Rubber Mfg 
sese T362 
Lamisex Corp L485 
Lapp Insulator Co. Ine 
59-51, L482 
Layne & Bowler Inc L489 
Lebanon Steel Foundry. .R424 
j Lee Metal Products Co...372 
Leeds & Northrup Co 460 
Link Belt Co...... 11, 63, 75 
Liquid Carbonic Corp. ..R485 
Liquidometer Corp. T3266 
David EB Long Corp 288 
Louisville Dryer Div. Gen 
Amer ansp. Cerp 481 
Lukens Steel Co 462 
Lunkenheimer Co .325 
Magna Mfg. Co., Inc 503 
R. C. Mahon & Co... 428 
Mallinckredt Chemica! 

Ww . 221 
an Rubber Div., of 
estos-Manhattan 

267 
heim Mfg. & Belting 

102 

Manning, Maxwell & Moore 

In 92-93 

Mason-Neilan Regulator 

Master Electric Co trd ver 
Mathie Chemica 113 
Me 1 Corp 498 
Me ‘ Instrumer R419 
Merr Scale Mfe 


217 


Inc. R432 


Monsanto Chemical Co. .95-9% 


Morris Machine Work 
Mundet Cork Corp 
Nagle Pump Co 500 
Nash Engrg. Co 319 
National Carbon Co 
National Engr. Co 121 


National Filter Media Corp 
R47 


National Lead 
Neptune Meter Co....... 
New England Tank & 


124 


Co 


Tower Co Rai7 
Newark Wire Cloth Co. .L4146 
Niagara Blower Co Lazo 


Nicholson & Co., W 
Norcross Corp 
Nordstrom Valve, Div 

Rockwell Mfg. Co 37-38 
North American Car Corp.343 
Norton Co 23 
Ohio Injector Co 128 
Oliver United Filters Inc. .467 
Omega Machine Co Lt518 
Oronite Chemical Co 279 
Owens-Illinois Glass Co 46 
Pacific Pumps Inc. 313 
Pangborn Corp 328, 329 
larker Appliance Co. .384-385 
Patterson-Kelley Co., Inc. .375 
Peerless Mfg. Co B32) 
Peerless Pump Div.......239 
Penberthy Injector Co 470 
Penfield Mfg. Co. Inc B376 
Penn. Flex. Tubing Co 404 
Penn Salt Mfg. Co 240 
Permutit Co 335 
Petro-Chem. Development 

Co. Ine 27 
Pfaudier Co Back Cover 
Pfizer & Co., Inc., Chas 388 
Phila. Gear Works a4 
Pitts. Coke & Chemical Co.3%9 
Pitts. Corning Corp 469 
Pitts. Lectrodryer Corp 
Porter Co., Ine H. K 289 
Posey tron Works In 321 
Potts Horace T. 76 
Powell Co. Wr 1, 474 
Powers Regulator C 2 


B373 
Co 
Ine 
107 
Quaker Rubber Corp 315 


ADVERTISERS INDEX CONTINUED FROM PG, 519 


Raybestos-Manhattan Inc 
(Manhattan Rubber Div.) 


267 

Raymond Pulverizing Div., 
Combustion Engrg. Co. .248 
Read Standard Corp.227, R473 


Reading Pratt & Cady Div 
of Amer. Chain & Cable. 269 


Reeves Pulley Co 399 
Republic Flow Meters Co. .472 
Republic Rubber Div. Lee 
Rubber & Tire Corp 490 
tepublic Steel Corp -lll 


Revere Copper & Brass Inc.10 


Richardson Scale Co .351 
Rie-Wil Co. R440 
Rietz Mfg. Co T320 
Rochester Mfg. Co. Inc. .T374 
Roosevelt Oil & Refining 
Corp. ose . 439 
Roots-Connersville Blower 
Corp. 317 
R-S. Products Corp 487 
Russell & Stoll, Ine .318 
Ryerson & Son, Inc., J. T..146 
Safety Car Heating & Lts 
Entoleter Div. . 265 
Saranlined Piper Co.312, R437 
Sareo Co, Ine LB518 
Schmieg Industries Inc. .T326 
Schutz-O'Neill Co R517 
Sharples Corp 118 
Shriver & Co., T. L429 
Sier-Bath Gear & Pump 
Co. Mme. .. 498 
Simpson Mix-Muller Div. .121 
The W. W. Sly Mfg. Co. .L49! 
Snap-on Tools Corp 282 
Socony-Vacuum 28-29 
Solvay sales Div.. Allied 
Chem. & Dye Corp 41 
Ivan Sorvall Inc 496 


Sparkler Mfg. . 222-223 
Spraying Systems Co..RBi!2 
Special Screw Products Co 

RT 


412 
Sperry & Co., D. R....... 126 
Sprout Waldron Co 357 


Standard Oil Co.. 275 
Standard Conveyor Co... ..498 
Standard Steel Corp...LT503 


Stanley Co., Wm. W LT501 
Sterling Electric Motors 40 
Stokes Machine Co., F. J. .40% 
Struthers Wells Corp 369 
Sturtevant Mills Co 369 


Submerged Combustion Co. 


Submerged Combustion Co 
rior Combustion Indus 


ne sBi 
Superior Electric Co 


Sutton Steele & Steele Inc.334 
Swenson Evaporator Co 22 
=ynton Co 496 
Taber Pump Co...... LT492 
Tank Car Div., Gen. Amer 

Transp. Corp. 2 
Taylor Forge Pipe Works.115 
Taylor Instrument Co...58-59 
Telecomputing Corp. 382 
Terry Steam Turbine Co 

The 3467 


Texas Gulf Sulphur Co 103 
H. I. Thompson Co., The. .498 
The Timken Roller Bearing 
Co. en 
Tolhurst Centrifugal Div. 
Amer. Machine & Metals .246 
Trane Co., The 
Traylor-Engrg. & Mfg. Co. .47 


Trent Tube Co 433 
Tri-Clover Machine Co... .26 
Tube Turns Inc 2nd Cover 
Uehling Instrument Co 498 
Union Bag & Paper Co 291 
Union Carbide & Carbor 

Corp 
U. 3. Electrical Motors 

Ine 35-36 
U. 8. Gasket 236 
U. 8S. Instrument Corp B310 
U. 8S. Rubber Co 
U. 8S. Steel Co... 96-97 
U. S. Steneware Co 
Victor Chemical Works 237 
Viking Pump Co B336 
Virginia Smelting 280 
Visking Corp. “2 86 
Vogt Machine Henry. .80 
Vulean Iron Works 83 
Walworth Co. . 353 
Water Cooling Bquip. (o.342 


Welding Fitting Corp 397 


The Welsbach Corp 436 
Western Supply Co 264 
Westinghouse Electric Corp 
42-43, 138-139, 327, 411, 425 
Westinghouse Blectric Corp 
Air Conditioning Div. 435 
Weston Elec’l. Instr. Corp.297 
Cc. H. Wheeler Mfg. Co 485 
Whiton Machine Co .T318 
Whittaker Clark & Daniels 
Inc T35 


Wiegand Co., Edwin 423 
Wiggins Gas Holder [iv 
of Gen. Amer. Transp 
° 


Corp ol 
Wigton-Abbott Corp. 22 
Wilfley & Sons, A. R 410 
Williams Patent Crusher & 

Pulv 405 
Willson, Inc., Thomas C.. 1.412 
Wilson Products Inc 340 
Winslow Scale Co R492 
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THE MASTER ELECTRIC COMPANY + DAYTON, OB 
educe the hazard of injury to ~ 


The corrosion resistance of glass 
plus the working strength of steel 


to steel is 


Twisted 14° 


Torsion test reveals 
high durability of glassed steel 


This glassed steel plate, twisted 14°, has been 
stressed beyond the elastic limits of the steel, yet 
the glass-to-steel bond and the glass itself remain 
100°; intact. This remarkable structural strength 
is due, in part, to the fact that Pfaudler glass and 
steel are locked together by chemical action during 
firing at temperatures as high as 2100° F. It also 
results from the toughening stresses which are 
built up within the glass as the vessel cools 
after firing. 

Because it can be so durably bonded to steel, 
glass, with its almost universal corrosion resist- 
ance, is not limited to use in the laboratory alone. 
Today, glassed steel reactors in capacities up to 
3500 gallons are commonplace in the chemical 
process industries and. custom units as large as 
8300 gallons have been constructed. These units 
are equipped with agitation, can be jacketed for 
heating and cooling, and are supplemented by a 
complete line of glassed steel accessories—valves, 
pipe and fittings, condensors, and the like. 

Even at elevated temperatures and pressures, 
Pfaudler glassed steel is resistant to all acids ex- 
cept hydrofluoric. And now, with a new Pfaudler 
glass, it is possible to handle alkaline solutions up 
to pH 12 and up to 212° F.—with no reduction in 
acid resistance. Thus it is possible to perform a 
wide variety of chemical reactions in a single 
glassed steel vessel. 

Whenever you have an equipment problem 
requiring corrosion resistance, durability, and 
versatility, as well as the economy which these 
features make possible, look to Pfaudler glassed 
steel for the solution. Write for our general 
catalog today. 


PFAUDLER 


Engineers and fabricators of process equipment since 1884 
THE PFAUDLER CO., ROCHESTER 3, N. Y. 
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